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Dedication 


To my father, David Findlay, 
fellow gun designer, mentor, 
confidant, best friend, and Dad. 


WARNING! 


The legal possession of an automatic firearm is controlled 
by the Bureau of Alcohol, Tobacco, Firearms and Explosives 
(ATF) division of the US Department of Justice. Proper 
application to ATF must be secured before an individual can 
own and operate this type of firearm. Severe penalties are 
authorized for violators of these laws. 

The information enclosed in this book offers information 
for the academic study of firearms design and disclaims any 
responsibility or liability for the improper or illegal use of this 
information for the construction of an automatic firearm. 


This manuscript has been reviewed by the Department of 
Defense for technical data as defined in the International Traffic In 
Arms Regulations (ITAR) and has been approved for public 
release. Export of this material is not restricted by the Arms 
Export Control Act and may be exported or transferred to non- 
U.S. persons without prior written approval from the U.S. 
Department of State. This approval for release does not imply 
Department of Defense endorsement or factual accuracy of the 
material. 
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Preface 


This book was written to generate people's interest in gun design. 

The gun industry needs and is due for the next big breakthrough. Every 100 years 
seems to bring the next significant development in firearms technology. In the 1600's, 
the wheel lock was developed and heralded the first use of firearms. In the 1700's came 
the flintlock musket. In the 1800's came the percussion cap and, later in the century, the 
thin brass shell used to carry the powder, bullet, and primer was perfected. While the 20" 
century has seen the invention of liquid propellant, caseless ammunition, and the gyrojet, 
the thin brass shell has been hard to beat and is still the dominant way to feed 
ammunition to the firearms of today. We are due for the next advance, but from where 
will it come? 

Gun design lends itself to one designer/engineer with a vision, many times helped 
by a team of draftsmen and model makers. Most of the truly successful gun designs of 
the past century were developed in this way. Sometimes these men were able to form 
companies based on the guns they devised. The following tables show the primary 
designers of successful military and commercial firearms. 


Primary Designers of Successful Military Firearms 


Uzi Submachine Gun 
M-16 Assault Rifle 
M1 Garand Semi-Automatic Rifle 
M1911 Pistol 
M2 Machine Gun 
BAR Light Machine Guns 
M1917 Machine Gun 


Maxim Machine Gun Hiram Maxim 


Primary Designers of Successful Commercial Firearms 
Successful Commercial Firearms Primary Designer 
Remington M870 Pump Shotgun L. Ray Crittendon, Phillip Haskell, 
Ellis Hailston, and G.E. Pinckney 
Remington M1100 Semi-Automatic Shotgun Wayne Leek 
Winchester 1894 Lever-Action Rifle John Browning 
Colt Revolver Samuel Colt 


Hopefully this book will interest you in the simplicity and the hidden complexity 
that good gun designs exhibit and to prompt you to investigate the field of firearms 
design further. 
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From the National Archives and Record Administration 
127-GW-856-88079 
Marines cover the opening of an enemy pillbox on Tinian Island as they give the 
occupants the choice of surrender or going to their ancestors. July 1944. The individual 
in front has an М1А1 Thompson with the addition of a vertical fore grip. 
The other individuals have M1 Carbines. 


Chapter 1 
The Thompson's Creation and Designers 


No other gun has captured the imagination of the American public more than the 
Thompson Submachine gun. Used by gangsters, law enforcement, and thousands of G.I.'s and 
British *Tommies" during World War IL, its shape is familiar and recognizable to many. 
Designed for World War I, it was lucky to make it to the Second World War, with the Great 
Depression in-between and no real commercial market for the gun. It was made and designed 
in an era of machined and cast components for firearms. Stampings and plastic moldings in 
guns were not a consideration like they would be a generation later or as they are used today. 
As is the case today, the development of a gun involves many phases. The Thompson's 
development history started with great expectations. It went through periods of great 
intensity, disillusionment, and then a rapid expansion of volume. This rewarded not its 
developers, but those not involved in its creation. 

The Thompson was a vision of General John T. Thompson. As is the case with many 
design programs, and not just for firearms, there needs to be a man of vision, as a mentor and 
champion, to guide and push a successful project to completion. General Thompson was a 
man with a history of firearms development and manufacturing in the US Army and in 
private industry. General Thompson believed in the merits of automatic function for both 
pistols and rifles and thought designs incorporating automatic function should be the 
mainstay of the US Army. He was ahead of his time. 

General Thompson was in a unique position to see the landscape of firearms 
development in the early 1900s due to his serving as Chief of Ordnance and the time he spent 
at the Springfield Armory and Rock Island Arsenal. He had the insight to recognize that the 
patent granted to John Blish in March 1915 (21,131,319) might fit his vision for a new 
automatic rifle with its new type of locking mechanism. He contacted Blish and found him 
agreeable to the use of his design in exchange for a block of stock in a company that 
Thompson would form to pursue this design further. Thompson was not the man with the 
money though, and for that he was able to enlist the support of Thomas Ryan, whom he met 
through family acquaintances. Ryan bankrolled the formation of the Auto-Ordnance 
Corporation in the summer of 1916. 

General Thompson now needed some employees to be his design team. In The Gun 
that Made the Twenties Roar, William J. Helmer said, “It was Thompson's policy to judge 
men primarily on their character and to place more importance on their talent and ambition 
than on their experience. He especially liked young men who were not set in their ways of 
doing things and who were motivated by a desire to advance themselves professionally. He 
emphasized the importance of the ‘human factor’ in engineering, of treating subordinates 
courteously and fairly and placing confidence in them.”! 

Helmer went on to say, “Thompson hired as chief engineer, Theodore H. Eickhoff, 
who was 30 years old and had been an assistant to Major Thompson. From 1909 to 1914, 
Eickhoff worked closely with Thompson, studying commercial and military rifles and testing 
Colt and Savage automatic pistols, which were then competing for adoption. It was 
Eickhoff's duty to witness tests, record the results, and make reports.” 
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Helmer also wrote: *George Goll, 27 years old, was Thompson's driver, but 
impressed Thompson as being a bright young man with a good deal of mechanical aptitude. 
Thompson asked him if he would like to learn small arms, working as a design assistant. Like 
Eickhoff, Goll accepted enthusiastically.” 

“Most of the testing was done by Charles Tunks, the Auto-Ordnance ‘tinkerer.” When 
Thompson sent Eickhoff to Cleveland on a permanent basis, he was told to hire a good 'gun 
tinkerer’ to work the bugs out of new designs by trial and error. Eickhoff located and hired 
Tunks and he turned out to be ideal for the job. Patient and painstaking, *he could stand there 
at a workbench for hours, filing and fiddling until he got something to work.’ And getting 
things to work was Eickhoff's greatest headache." 

The most important man for the Thompson design team was Oscar Payne. “Payne was 
a 23-year-old self-taught draftsman and engineer who Thompson had met while at the 
Ordnance Department on patent business," author Helmer said.” When reviewing the patent 
history of the gun and digging into its story, it is apparent that Oscar Payne was the primary 
designer for the Thompson submachine gun. 

What General Thompson had done was to form a multifunctional team with varying 
skill sets composed of young men who were all motivated. Remember, World War I was 
ongoing when this gun was in development, and it was intended to reach the battlefield of 
that war. This provided plenty of motivation for the team. The gun's relatively quick 
development at the beginning of the program can be attributed to these program members and 
the intensity of the program. When the war ended, that intensity let up, and the pace of the 
program changed. 

Reviewing the gun's timeline illustrates that it took approximately three years from 
initial concept to a fully tested design capable of being manufactured in quantity. Today, a 
new gun program with approximately the same number of parts as the Thompson can last 
from two to four years with the same type of team, depending on the team members' 
experience, chemistry among the team members, and the design's complexity. The 
Thompson was designed in the age of the drafting board. It was a time when machine 
equipment was belt-driven from long leather belts running to ceiling-mounted drive shafts. 
The computer-aided design (CAD) software for modeling parts and sophisticated dynamic 
simulation software still have not managed to cut a firearm's development time down 
significantly. Ultimately, a gun program's success still comes down to the experience of the 
lead designer, his or her creativity, the help of other designers on the team, the assistance and 
observations he or she receives from the test lab personnel, suggestions used from valued 
model makers, and process engineers who can keep the design team on the right track. 

Feed-system design is a critical aspect for any semi-automatic or full automatic gun 
design. This is especially true for box-fed firearms, for which magazine development can be 
half the development design time for a gun. Subtle dimensional changes in magazine box lip 
geometry can have major impacts on gun performance. Today, high-speed photography can 
help a designer diagnose why a gun is experiencing feed difficulties, but this technology was 
not available to the Thompson design team. By developing a funnel-feed geometry to guide 
the rounds to the chamber, they came up with a design that mitigated the differences between 
magazines. 
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The following is a timeline for the Thompson's development from initial program 
concept to the final М1А1 design variation. 


М1А1 Development Timeline 


Date 


1913 & 1915 | John Blish applies for a patent for a delayed | See Patent No. 1,131,319 
blowback device. 


1915 John Thompson contacts Blish about 
collaboration on a new rifle design using his 
patent. 
August 1916 | Thompson obtains from Thomas Ryan the 
funds necessary to begin Auto-Ordnance 
Corporation. Thompson contacts Warner 
and Swasey in Cleveland to assist in the 
machining of prototypes. 


Theodore Eickhoff is hired 
as Chief Engineer of the 
new company, George Goll 
is hired as a Design 
Assistant, and Oscar Payne 
is hired as Chief Assistant. 


November Warner and Swasey complete a test 

1916 prototype mechanism with the Blish system. 

1917 Cleveland to be closer to the prototypes. Cleveland. 

May 1917 Prototype testing is ongoing but with great | Eickhoff determines that 
difficulties. the rifle under development 


needs lubricated cases to 
work reliably. 


July 1917 Oscar Payne is hired and reports to Eickhoff 
in Cleveland. 


August 1917 | Autorifle Model I in 30-06-caliber fails Oscar Payne is assigned to 
catastrophically. redesign the Blish lock for 
the Model I Autorifle. 
! September Eickhoff travels to see Thompson to discuss | Thompson tells him to 
| 1917 progress and the “coefficient of extraction" | drop the rifle and begin 
| work he had performed. Eickhoff informs work for a machine gun 


Thompson that the only cartridge that will | using this round. 
be usable using the Blish system is .45 ACP 

(Automatic Colt Pistol) 

The first sample of the submachine gun 15 
made, and testing starts. The design is based 
on Oscar Payne's design work and using .45 
ACP ammunition. 


| October 1917 The gun is called the 
*Persuader." The feed 


system was belt feed. 


Date Activi 


March 1918 | The new model is called the “Annihilator.” 


The feed system is changed 
to a box design based on 
performance gains using 
this feed system. 


July 1918 The “Annihilator’s” major problems appear 
to be solved, and work changes to outside 
cosmetics and durability. 


The “Annihilator” was also 
known as the Model 1919. 


August 1918 | Additional prototypes are made based on 
the “Annihilator’s” design. 


| Nov. 11, Armistice signed. WWI comes to an end. 
1918 
1919-1920 The team experiments with various 


prototypes and variations of the gun and 
basic mechanism. Staff is increased. Payne 
develops a drum magazine, both 50-round 
and 100-round versions, and looks at an 
internal oiling mechanism. 
Marcellus Thompson (John Thompson’s 
1919 son) joins Auto-Ordnance to explore its 
market possibilities. 
John Thompson approaches Colt Co. in 
Hartford to manufacture the gun under 
contract. Lyman Sights, Inc. is contracted 
for the sights; Remington Arms, Inc. is 


June 1920 
contracted for stocks and forends. 


October 1920 | Contracts are finalized. 
March 1921 | The first guns come off Colt’s assembly 
line. 


April 1921 More than 100 guns are made, and sales 


December 


begin of Model 1921 Thompson 
submachine guns. 


The gun is renamed the 
“Thompson Submachine 
Gun.” 

Work continues but at a 
more relaxed pace due to 
the end of the war. 
See these patents: 
No. 1,357,208 
No. 1,361,402 
No. 1,352,414 
No. 1,363,809 
No. 1,338,866 


Auto-Ordnance closes 
down its Cleveland offices 
and moves to Hartford. 
Only six months of total 
process development and 
tool build to begin 
production. 

From September 1917 to 
April 1921 marks 
approximately 3.5 years of 
program development, 
from initial design start to 
first-production guns. 
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! March 1927 


| November 


Date 
April 1921 to 


1922 


1922 
1923 


1924 


1925 


1927 


Activi 
Sales of Model 1921 guns begin. 


Oscar Payne leaves Auto-Ordnance. 


Thompson introduces Model 1923 to help 
military sales. The price is reduced to $175 
from $225. The gun is an instant flop. 


Theodore Eickhoff leaves Auto-Ordnance. 


General John Thompson retires from active 
work with Auto-Ordnance. 


The Marine Corps orders guns for use in 
Nicaragua. The Navy also becomes 
interested. 


John Thompson contacts Oscar Payne about 
helping reduce the rpm level of the gun. 
Payne agrees to do the work in his spare 
time. 


1928 


1928 


The Navy accepts the Thompson into its 
inventory as the US Navy Model of 1928. 


Thomas Ryan dies, and the Ryan estate and 
Ryan family take control of Auto-Ordnance. 


The gun is not received 
well by the general public, 
the police, or military 
buyers, but as a gangster 
weapon, it achieves great 
notoriety. 


The gun has a longer un- 
finned barrel and a 
horizontal forend rather 
than the vertical pistol grip, 
has a bipod and bayonet, 
and is chambered for a 
new, specially developed 
round .45 Remington- 
Thompson of greater range 
and power than the .45 
ACP. 


The US Navy requires the 
rate of fire be reduced from 
800-plus rounds per minute 
(rpm) to 500 rpm. 

Payne adds weight to the 
actuator component and 
gets the rpm level down to 
600 rpm, which the Navy 
accepts. Other part changes 
are made as well. A Cutt's 
compensator is also added 
(see Patent No. 1,636,357) 
1921-version guns are 
taken out of inventory and 
altered into the Navy s 
version. 
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Feb. 14, 1929 


1929 


October 1930 


April 1932 


June 1934 


July 1939 


Sept. 1, 1939 
Nov. 1939 


Dec. 15, 
1939 


April 1940 


February — 
December 
1940 


Activit 
In the *St. Valentine's Day Massacre," 
people with Tommy guns line up six 
mobsters and a doctor along a wall, then 
shoot and kill them. 


The Great Depression begins. 


Walter Ryan discontinues all sales except to 
military buyers. This is later changed to 
include law enforcement agencies. 

To increase sales, Ryan contracts Federal 
Laboratories to be the exclusive seller of the 
Thompson. 


The National Firearms Act is signed into 
law. 


July 3, 1939 | The US Army orders 900 guns. 


Russell Maguire acquires the rights to Auto- 
Ordnance. The Thompson Automatic Arms 
Co. is formed with Maguire as president. 


Germany invades Poland, and World War II 
begins. 

France orders 3,000 guns. 

Savage Firearms is contracted to make 
Thompsons in Utica, New York, because 
the company does not have any 
manufacturing expertise. 

Savage begins delivering finished guns. 


The US Army and the French and British 
order thousands of guns. 


Comment 
“Tommy guns" are in the 
possession of the Mafia 
and gangland groups and 
are being used in the 
streets. 

Military funds dry up, 
offering little chance that 
foreign countries will adopt 
the Thompson. 

Tommy guns still find their 
way to gangsters and 
criminals—for a price. 
Federal Labs sells guns to 
many companies to aid in 
strike-breaking activities 
and labor disputes. 

The law levies a heavy 
excise tax of $200 to 
transfer and for the 
unlicensed making of 
machine guns and other 
types of firearms. 

Sales up to this time are 
abysmal. 

This transition of 
ownership is a story in 
itself and worth 
investigation by the reader. 
This changes everything 
for the company. 


These guns are marked 
with “S.” 


They were aided by having 
much of the production 
tooling, but it’s still a 
tremendous effort. 
Overnight, the gun goes 
from obscurity to a vital 
firearm for the allies. 
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Date Activit Comment 


August 1940 | Maguire buys property in Bridgeport, 
Connecticut, for an additional factory to 
make guns. 


August 1941 | The first finished guns begin coming off the | These guns are marked 
Bridgeport line. with *A.O." (Auto- 

Ordnance) 

August 1940 | Manufacturing changes are made to increase | The price is reduced from 

— April 1942 | production and reduce cost because demand | $209 for the M1928A1 to 


for the gun is so high. $70 for the same M1928A1 
by the spring of 1942. 
November The gun goes through a redesign to cut The compensator 
1941 — April | production time and costs, resulting in the eliminated, the sight 
1942 М1 Thompson. The primary functional redesigned, cooling fins 
design change is the elimination of the Blish | removed, knurling 
*H" lock and the adoption of a full eliminated, and drum cuts 
blowback design. eliminated. 
April 1942 The US Army accepts the M1 design. In July, guns start 
emerging from the 
Bridgeport plant. 
October 1942 | The design is simplified further to reduce The hammer system is 


costs again, and the gun becomes the eliminated and a fixed 
MIAI. firing pin design adopted. 
Guns start coming off the 
Savage production line in 
December. 
February The last M1A1s come off the production The price per gun has 
1944 lines. By the time production of the dropped to $45 per gun, 
Thompson ceased, the grand total of guns including accessories. 
produced by Savage and Auto-Ordnance 
Bridgeport plant is 1,497,334.’ 
Mid-1943 The M3 “Grease Gun” starts replacing the This new submachine gun 
“Tommy gun.” costs less and is easier to 
manufacture than the 
Thompson. 
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From the National Archives and Record Administration 
111-SC-197261 
With German shells screaming overhead, American Infantrymen seek shelter behind 
a tank. In the background are the ruins of the town of Geich, Germany. Dec. 11, 1944. 
This M1A1 Thompson shows the addition of a reinforcing band on the forend. 
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Chapter 2 
Technical Analysis Using Impulse 
(No Friction or Elasticity) 


The starting point for the technical analysis of the М1А1 design is the question of bolt 
velocity, which drives many of the system requirements. There has to be enough velocity to 
have the firearm's bolt travel the length of the receiver to allow consistent feeding and to stop 
on the sear—the component that stops the firearm from firing further if the trigger is no 
longer depressed. Bolt recoil velocity in a blowback-operated firearm is dependent primarily 
on the mass of the recoiling components. Its counter-recoil velocity is dependent on the mass 
of the recoiling components and the gun's drive spring. These two velocities, added together, 
determine the cyclic rate of the firearm or its round per minute (rpm) level. 

It is hard to know if the design team working on the various Thompson models used 
the kind of analysis presented here. The experienced designers accomplished a lot through the 
subsequent testing of design prototypes to refine the design. They did an excellent job of 
designing an efficient and reliable ammunition processor. 

The Thompson М1А1 is a pure blowback automatic submachine gun. While its early 
predecessors were delayed blowback designs using the Blish Lock “Н” piece, the crisis of 
war and the demand for firearms resulted in this final redesign to lower costs and increase the 
ease of manufacturing of these weapons. A pure blowback design has no locking system to 
hold the pressure of the fired ammunition, but rather the inertia of the breech bolt provided by 
its weight is used to delay the opening of the firearm until the pressures are low enough for 
the case to be extracted safely from the gun. This type of design is very cost-effective 
because no complicated locking system is used to restrain the bolt to the barrel during firing. 
This design eliminates the need for additional locking components, with the accompanying 
added costs, due to tight tolerances and cam surfaces. The bolt weight and, to a much lesser 
degree, the action spring are all that is required to keep the bolt held forward sufficiently until 
the powder pressure reaches safe limits and then lets the action open. 

The sequence of functions begins with the indenting of the primer in the cartridge 
case by the fixed-firing-pin protrusion on the face of the MIAI breech bolt. When ignition 
occurs, the bullet will be expelled from the cartridge and move through the barrel, while the 
breech bolt will move in the opposite direction. Both the breech bolt and the bullet are subject 
to the same force for the same time from the burning of the propellant charge in the cartridge. 
The sum of all the products of the force multiplied by the time increment is called the impulse 
(expressed in Ib-sec) and is applied equally to both the breech bolt and the bullet. Because the 
bullet has a much lower weight than the breech bolt, it travels much faster and farther than 
the bolt does in the same time period, in the opposite direction. This system will work only 
when the breech bolt is of such a weight, when compared to the bullet, that it does not allow 
the cartridge case to move too far out of the barrel chamber. If this does occur, the case will 
rupture and fail because it is unsupported. In practice, blowback-system guns use ammunition 
with sturdy cases that are relatively short and have favorable pressure-time characteristics. 
This usually limits blowback weapons to pistol ammunition. There are exceptions to these 
limitations, but this is the general rule and practice. 
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The pressure from the powder gases of the fired cartridge can be measured using 
piezoelectric devices mounted on test barrels, designed for that purpose, that relate those 
pressures back to the time in which they occurred in the barrel. The pressure-versus-time 
curve for a typical .45 ACP caliber round of today has a maximum pressure of approximately 
20,800 pounds per square inch (psi). The pressure data for the .45 ACP is shown below and 
graphed.' The area beneath the pressure-versus-time curve helps us calculate the round's 
impulse, and this impulse is equal to the momentum of the bolt assembly. 


.45 ACP Pressure Versus Time Data (typical) 


Time (msec) Pressure (psi) Time (msec) Pressure (psi) 
.000 0 .625 3,000 
.025 250 .650 2,800 
.050 750 .675 2,650 
.075 1,250 .700 2,500 
.100 2,200 „725 2,350 
‚125 3,500 ‚750 2,200 
‚150 5,500 wld 2,050 
LS 8,000 .800 1,900 
.200 11,500 .825 1,800 
225 15,500 .850 1,700 
.250 19,750 .875 1,600 
‚275 20,800 900 1,500 
.300 19,750 .925 1,400 
325 17,250 .950 1,300 
.350 14,500 .975 1,200 
375 12,000 1.000 1,100 
400 10,000 1.025 1,000 
425 8,500 1.050 950 
450 7,000 1.075 900 
475 6,000 1.100 700 
500 5,000 1.125 600 
525 4,375 1.150 500 
.550 3,875 1.175 400 
575 3,500 1.200 300 
.600 3,250 
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Typical 45 АСР Cal. Ball Round 
Bullet Weight — 230.0 grains 
Powder Charge- 6.0 grains 
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So how do we get the Impulse (Ip) in Ibs-seconds, and why do we need it? 
From Newton's Second Law: 

Force (F) = Mass (m) * Acceleration (a) = m(a) 
But: 


Acceleration (a) is equal to the change in Velocity(V) divided by the difference in time(7): 


I -— t; At 
Therefore: F=m AV 
At 
And therefore: FAt=m AV 


Impulse is known as the product of the average force during the time it acts (the left side of 
the equation) and is equal to the change in momentum (M) (the right side of the equation). 


Ip- FA: т AV 


In our case, the force (F) is equal to the change in pressure multiplied by the area of the head 
of the shell casing, where that area is Phi (л) times the radius of the shell head squared. 

Е = (P P) G^) 
Therefore: 


(AP)(x)(?)) A t =m AV 


The mass (m) of the system is the weight of the bullet divided by gravity plus half the weight 
of the propellant gasses divided by gravity. The reason that only half of the powder gases are 
used is that as the bullet goes down the bore, the center of gravity of the gasses travels only 
half the change in distance that the bullet does, so the velocity of the powder gases is half 
that of the projectile. Making the adjustment to the weight makes the calculations easier. 
Once the projectile leaves the muzzle of the barrel, the powder gas velocity is actually 
greater than the projectile by a factor of 1.5 times the projectile velocity, but for inside the 
barrel, the following is true: 


m = УУыше + Woowder —— 
(7000)/в (2) (7000)/g 
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Where 7000 grains/pound is the conversion factor to convert the bullet and powder weight 
of grains into pounds. The gravity constant, g, is 32.2 (ft/sec”). 


Now, solving for Velocity (V), in our case the velocity of the bullet, we get the following: 


AV = ЕДІ = (APYny At = (APAD) A t (g) 


Уы + Woowder _ 
(7000) (2)(7000) 
Or = Ip (g) 
Уьш T W powder 
(7000) (2)(7000) 
And with Distance (AD) = AV 


At 
We can solve for the distance the bullet travels in the bore of the barrel by using the 
following equation and relationship: 


Distance (AD) = (APACE?) (A t) (g) 
УУ рше ша W owder . 
(7000)  (2)(7000) 


Or Distance (AD) = Ір (в) Af 
M bullet + Woowder__ 
(7000) (2)(7000) 


With the preceding data and analysis, we can determine several important 
characteristics of the gun, among them the impulse of the round acting on the bolt breech 
face, the velocity of the bullet, and the bullet movement in the barrel. The published standard 
velocity of the .45 ACP 230-grain full metal jacket round, fired from a five-inch barrel, is 
commonly recognized as 850 feet per second.” 

Using the analysis provided confirmed this approximation in the bullet travel 
calculations that follow. See Appendix II to set up your own analysis. 
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Bullet Travel Calculations 


45-Са1 АСР Pistol Cartridge 


р. Projectile Weight (grains) = 230.0 Inputs in Grey 
Typical Powder Charge (grains) = 6.0 
Cartridge Dia. (in) = 0.450 
Cartridge Area (in^) = 0.159 
Time Pressure Average Impulse Velocity Velocity Distance Distance 
(Msec) (psi) Pressure = Change Absolute Change Absolute 
(psi) (F*time) (ft/sec) (ft/sec) (in) (in) 
(Ib-sec) 
0.0000 0 0 0.0000 0.0 0.0 0 0 
0.0250 250 125 0.0005 0.5 0.5 0.000 0.000 
0.0500 750 500 0.0020 1.9 2.4 0.000 0.001 
0.0750 1,250 1,000 0.0040 3.8 6.3 0.001 0.002 
0.1000 2,200 12725 0.0069 6.6 12.9 0.003 0.005 
0.1250 3,500 2,850 0.0113 11.0 23.8 0.006 0.010 
0.1500 5,500 4,500 0.0179 173 41.2 0.010 0.020 
0.1750 8,000 6,750 0.0268 26.0 67.1 0.016 0.036 
0.2000 11,500 9,750 0.0388 37.9 104.6 0.026 0.062 
0.2250 15,500 13,500 0.0537 51.9 156.5 0.039 0.101 
0.2500 19,750 17,625 0.0701 67.8 224.3 0.057 0.158 
0.2750 20,800 20,275 0.0806 78.0 302.3 0.079 0.237 
0.3000 19,750 20,275 0.0806 78.0 380.3 0.102 0.340 
0.3250 17,250 18,500 0.0736 71.2 451.5 0.125 0.464 
0.3500 14,500 15,875 0.0631 61.1 512.5 0.145 0.609 
0.3750 12,000 13,250 0.0527 51.0 563.5 0.161 0.770 
0.4000 10,000 11,000 0.0437 42.3 605.8 0.175 0.946 
0.4250 8,500 9,250 0.0368 35.6 641.4 0.187 1.133 
0.4500 7,000 7,750 0.0308 29.8 671.2 0.197 1.330 
0.4750 6,000 6,500 0.0258 25.0 696.2 0.205 1.535 
0.5000 5,000 5,500 0.0219 21.2 717.3 0.212 1.747 
0.5250 4,375 4,688 0.0186 18.0 735.4 0.218 1.965 
0.5500 3,875 4,125 0.0164 15.9 7912 0.223 2.188 
0.5750 3,500 3,688 0.0147 14.2 765.4 0.227 2.415 
0.6000 3,250 3,375 0.0134 13.0 718.4 0.232 2.647 
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).6250 3,000 3,125 0.0124 12.0 790.4 0.235 2.882 


).6500 2,800 2,900 0.0115 11.2 801.6 0.239 3.121 

).6750 2,650 2,725 0.0108 10.5 812.0 0.242 3.363 

).7000 2,500 2,575 0.0102 9.9 821.9 0.245 3.608 

).7250 2,350 2,425 0.0096 93 831.3 0.248 3.856 

).7500 2,200 22213 0.0090 8,8 840.0 0.251 4.107 

).7750 2,050 2.125 0.0084 8.2 848.2 0.253 4.360 

2.8000 1,900 1,975 0.0079 7.6 855.8 0.256 4.616 

).8250 1,800 1,850 0.0074 7.1 862.9 0.258 4.873 

).8500 1,700 1,750 0.0070 67 869.6 0.260 5.133 | 
2.8750 1,600 1,650 0.0066 6.3 876.0 0.262 5.395 | 
).9000 1,500 1,550 0.0062 6.0 882.0 0.264 5.659 | 
).9250 1,400 1,450 0.0058 5.6 887.5 0.265 5.924 

).9500 1,300 1,350 0.0054 5.2 892.7 0.267 6.191 

).9750 1,200 1,250 0.0050 48 897.5 0.269 6.460 

1.0000 1,100 1,150 0.0046 44 902.0 0.270 6.730 

1.0250 1,000 1,050 0.0042 4.0 906.0 0.271 7.001 

1.0500 950 975 0.0039 3.8 909.7 0.272 7,273 

1.0750 900 925 0.0037 3.6 913.3 0.273 7.547 

1.1000 700 800 0.0032 3.1 916.4 0.274 7.821 

1.1250 600 650 0.0026 2.5 918.9 0.275 8.096 

1.1500 500 550 0.0022 2.1 921.0 0.276 8.372 

1.1750 400 450 0.0018 1.7 922.7 0.277 8.649 

1.2000 300 350 0.0014 1.3 924.1 0.277 8.926 

Summation 0.955 924 8.926 
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Bullet Travel 
Typical .45 ACP Cal. Ball Round 
Bullet Weight — 230.0 grains 
Powder Charge- 6.0 grains 


Distance (in) 
4A Ln 


0.00 0.10 0.20 


с 
Ж 
[== 
= 
T 
= 


0.50 0.60 0.70 0.80 0.90 


— 
e 
ce 
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mn 
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Time (Msec) 


9c 


1.20 


The impulse that acted on the bullet also acts on the breech face of the bolt, forcing the 
bolt rearward. We can use this same analysis to find the recoil velocity of the bolt, 


where: 
Recoil AV - р 
Weight of the recoiling parts 
and Distance AD = Ip (е) At 


Weight of the recoiling parts — 
(bolt + 1/3 the action spring + extractor + bolt handle) 


We use only one-third of the action spring weight due to the nature of spring 
surge, and this factor is an approximation of the effect the spring mass has on the system 
as a whole. By knowing the recoil velocity and the distance of the total bolt stroke, we 
can determine the time of recoil. We must remember that this analysis is not taking into 
account friction or any other retarding forces that act on the bolt as it travels rearward to 
impact the back of the receiver. 


Distance (AD) = AV 

A trecoil 
Therefore: А trecoil = AV 
AD 


The time for counter-recoil is derived from the conservation of energy principle. The 
energy stored in the action spring from the bolt compressing it is released as kinetic 
energy as the bolt is accelerated forward. 


МІҮЁ = Fo(d) + Kd? 
2 2 
Where: Mr = Mass of the recoiling components 
Vf = Velocity of the components going forward 
Fo = Initial compressive force of the action spring 
K = The action spring's spring constant 
d = The distance the bolt has traveled forward 
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Solving for Vf yields: 


Vf = 2(Fo)d +K 4” 
Мг Мг 
And again: 
Distance (Ad) = AV 


Dt counter recoil 


At counter recoil = AV 
Ad 


With both an estimated time for recoil and counter-recoil, we can now calculate a 
theoretical maximum rpm figure because we are not taking into account friction, the 
coefficient of restitution, or other retarding forces using the following equation: 


rpm = 60 


Dt recoil + D tcounter recoil 


With the preceding equations, an analysis was done with the following results. See 
Appendix III to set up your own analysis. 


28 


MIAI Gun Analysis Based On Round Impulse and No Retarding 
Forces 


.45 Cal ACP Pistol 

Cartridge 

Typ. Projectile Weight (grains) = 
Typical Powder Charge (grains) = 
Cartridge Dia. (in) = 

Bolt Weight (Ibs) = 

Extractor Wet (Ibs) = 

Handle Weight (Ibs) = 

Spring Weight (Ibs) = 

Bolt Stroke D (in) = 

Spg. Rate K (Ibs/in) = 

Spg. Force Fo (Ibs) = 

Wet. of Recoiling Parts Wr (lbs) 
Отау. Constant - р (Ibs-sec2/in) = 


Ш 


Recoiling Mass Mr = 
Time Pressure Average 
(Msec) (psi) Pressure 
(psi) 
0.0000 0 0 
0.0250 250 125 
0.0500 750 500 
0.0750 1,250 1,000 
0.1000 2,200 1,725 
0.1250 3,500 2,850 
0.1500 5,500 4,500 
0.1750 8,000 6,750 
0.2000 11,500 9,750 
0.2250 15,500 13,500 
0.2500 19,750 17,625 
0.2750 20,800 20,275 
0.3000 19,750 20,275 
0.3250 17,250 18,500 
0.3500 14,500 15,875 
0.3750 12,000 13,250 
0.4000 10,000 11,000 


230.0 
6.0 
0.450 
1.769 
0.0124 


| 0072 


0.03 


3.790. 
1.59 


5.70 
1.863 
386.4 
0.005 


Impulse = 
(Force*time) 
(Ib-sec) 


0.0000 
0.0005 
0.0020 
0.0040 
0.0069 
0.0113 
0.0179 
0.0268 
0.0388 
0.0537 
0.0701 
0.0806 
0.0806 
0.0736 
0.0631 
0.0527 
0.0437 


Bolt 
Recoil 
Velocity 
Change 
(in/sec) 


0.0 
0.1 
0.4 
0.8 
1.4 
2,9 
3.7 
5.6 
8.0 
11.1 
14.5 
16.7 
16.7 
15.3 
13.1 
10.9 
9.1 


Inputs in Grey 
Bolt Bolt 
Recoil Recoil 
Velocity Travel 
Absolute Increment 
(in/sec) (in) 

0 0 

0.1 0.000 
0.5 0.000 
1.3 0.000 
2.8 0.000 
5.1 0.000 
8.8 0.000 
14.4 0.000 
22.4 0.000 
33.6 0.001 
48.1 0.001 
64.8 0.001 
81.5 0.002 
96.8 0.002 
109.9 0.003 
120.8 0.003 
129.9 0.003 


Bolt 
Recoil 
Travel 
Absolute 
(in) 


0.4250 8,500 9,250 0.0368 7.6 137.5 0.003 0.020 


0.4500 7,000 7,150 0.0308 6.4 143.9 0.004 0.024 
0.4750 6.000 6,500 0.0258 5.4 149.2 0.004 0.027 
0.5000 5,000 5,500 0.0219 4.5 153.8 0.004 0.031 
0.5250 4,375 4,688 0.0186 3.9 157.6 0.004 0.035 
0.5500 3,875 4,125 0.0164 3.4 161.0 0.004 0.039 
0.5750 3,500 3,688 0.0147 3.0 164.1 0.004 0.043 
0.6000 3,250 3,375 0.0134 2.8 166.9 0.004 0.047 
0.6250 3,000 3,125 0.0124 2.6 169.4 0.004 0.051 
0.6500 2,800 2,900 0.0115 2.4 171.8 0.004 0.056 
0.6750 2,650 2.725 0.0108 2.2 174.1 0.004 0.060 
0.7000 2,500 2,575 0.0102 2.1 176.2 0.004 0.064 
0.7250 2,350 2,425 0.0096 2.0 178.2 0.004 0.069 
0.7500 2,200 2,275 0.0090 1.9 180.1 0.004 0.073 
0.7750 2,050 2,125 0.0084 1.8 181.8 0.005 0.078 
0.8000 1,900 1,975 0.0079 1.6 183.4 0.005 0.082 
0.8250 1,800 1,850 0.0074 1.5 185.0 0.005 0.087 
0.8500 1,700 1,750 0.0070 1.4 186.4 0.005 0.092 
0.8750 1,600 1,650 0.0066 1.4 187.8 0.005 0.096 
0.9000 1,500 1,550 0.0062 1.3 189.1 0.005 0.101 
0.9250 1,400 1,450 0.0058 1.2 190.2 0.005 0.106 
0.9500 1,300 1,350 0.0054 1.1 191.4 0.005 0.111 
0.9750 1,200 1,250 0.0050 1.0 192.4 0.005 0.115 
1.0000 1,100 1,150 0.0046 0.9 193.3 0.005 0.120 
1.0250 1,000 1,050 0.0042 0.9 194.2 0.005 0.125 
1.0500 950 975 0.0039 0.8 195.0 0.005 0.130 
1.0750 900 925 0.0037 0.8 195.8 0.005 0.135 
1.1000 700 800 0.0032 0.7 196.4 0.005 0.140 
1.1250 600 650 0.0026 0.5 197.0 0.005 0.145 
1.1500 500 550 0.0022 0.5 197.4 0.005 0.150 
1.1750 400 450 0.0018 0.4 197.8 0.005 0.154 
1.2000 300 350 0.0014 0.3 198.1 0.005 0.159 
Summation 0.955 198.1 

RPM Analysis 

Avg Recoil Vel Vr = 99 in/sec 

Recoil Time = 0.0383 sec 

Count. Recoil Vel = 117 in/sec 

Counter Recoil Time = 0.0324 sec 

Rounds per Minute — 849 rpm 
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From this quick analysis, we can make several conclusions. The first is that the 
case of the .45 ACP round travels approximately .004" rearward by the time the case 
sees maximum pressure. А second observation is that the case has moved .159" by the 
time the bullet exits the barrel. Both of these seem to be acceptable constraints to prevent 
case failure and indicate that the bolt is heavy enough to do its job. A third observation is 
that the round per minute level calculated without any friction considerations gives a 
theoretical maximum rpm value of 849. This, too, is a rational number for this type of 
gun and also indicates that the recoiling mass of the parts is probably within good values, 
but from published rpm values for the M1A1 Thompson, this analysis is giving us too 
high a cyclic rate. 

While this analysis is helpful to make a rough determination of round and gun 
performance, it is limited because it does not consider all the factors that affect gun 
performance. Friction, which is always present, slows the gun down in both recoil and 
counter-recoil. In addition, the angle of the gun as it is fired can also impact the rpm 
level through the influence of gravity. This analysis also does not take into account the 
rebound velocity of the bolt hitting the back of the receiver through the elasticity of that 
collision (coefficient of restitution). We also have retarding friction forces from 
components in contact with the bolt. These effects can be calculated with a more 
rigorous analysis, which follows in Chapter III. 
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From the National Archives and Record Administration 
127-GW-877-90450 
These two soldiers were with a group of Marines carrying bazooka ammo up to the front 
lines until they were stopped by sniper fire. Tinian, July 23, 1944. 
The soldier on the left has an M1 Carbine. 
The soldier on the right has an M1A1 Thompson. 
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Chapter 3 
Technical Analysis 
Considering Friction and Elasticity 


The first step in this more rigorous investigation will be to derive a number of 
important equations relating to the motion of the bolt. These derivations will all be based 
on the fact that as the bolt moves in recoil, the driving spring absorbs and stores energy. 
While this analysis starts with the approach of Lt. Colonel George Chinn in his book The 
Machine Gun, Design Analysis of Automatic Firing Mechanisms and Related 
Components Volume IV, Parts X and X, it considers the effects of friction, firing angle, 
and the effect of the bolt's impact at the rear of the receiver, where Chinn's analysis did 
not. As will be shown, these effects are considerable. 

If we approach the problem based on a conservation of energy, then the energy 
remaining in the bolt at any time during its recoil stroke with the bolt moving to the rear 
is expressed by the following equation!: 


Мгүг = Er - (Fod + fd + Kd?) 
2 2 
Where: Mr = Mass of the recoiling components 
Vr - Velocity of the recoiling components 
Er = Initial energy available to do work 
Fo = Initial compressive force on the bolt from the 


action spring 
= The retarding frictional forces 
The action spring's spring constant 
= The distance the bolt has traveled 


aK rh 
Il 


This equation may be used for deriving the equation expressing the relationship between 
time and the bolt's rearward motion. Solving for Vr, the velocity of the recoiling 
components, results in the following: 


Мгу? = Er - (Fo + d - Kd? 
2 2 
К ‘= -Kd' — 2(Ео+ а + 2Er 
Мг Mr Mr 
Xt = -K d? – 2(Fo+f) d+ 2Er 
Mr Mr Mr 
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Secemse wellecity is ecu! ©з the change їп distance divided by the change in time: 


Vr = di -K d! - 2(Fo*f) d+ 2Er 
dt Mr Mr Mr 
@ = dd 


-K d^ - 2(Fotf) d + 2Er 
Mr Mr Mr 


From a table of integrals, we find the following solution: 


dd = 1 sin!'2ad-b + С 
V ad^ +bd + с V -a \/ b. - Дас 
Where: a = -K 
Mr 
b = -2(Fo + f) 
Mr 
с = 2Er 
Mr 
Therefore: 
t = Mr sin! 2K d + — X(Fo-f) 
K Mr . . | Mr —. + С 


4(Ео + ғу + SKEr 


Mr’ Mr’ 
t = Mr sin!'|2 Kd + 2 (Fotf) 
K Mr Mr TG 


Fo? + 2Fof + f? + 2KEr 


er 
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Lo be Fort _ |+ С 


\ / Fo? + 2Fof + f? +2KEr 
If we assign the term V / Fo? + 2Fof + f? +2KEr to be equal to О 


Then substituting this back into the expression for t gives the following: 


t = Mr sin! Kd+Fo+f | + 
K Q 


At t = 0, а = 0; therefore: 


C = - Mr sin’ Fo + f this leaves us with: 
K Q 


о 


sin! Fot+f 


Q 


This provides the formula for describing the movement of the recoiling components. 
Solving this equation for distance (d) as a function of time (t) yields the following: 


+ sin! Fo + 1 - Fo- f 
Q 
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Remembering that: — | | Fo? + 2Fof + f? +2KEr = Q 


We need to define Er as the initial energy available to push the bolt rearward, and this is 


equal to: 
Er = и Mr (Vbolt?? 


We determine the velocity of free recoil as being equal to the area under the pressure- 
versus-time curve divided by the mass of the recoiling parts due to the following 
reasoning: 


Force = Mass * Acceleration 
Fpressure = Mass * Velocity Bolt/Time 
Vbolt = Pressure(Bore Area)(t)/Mr 
Vbolt = Impulse/Mr = I/Mr 
Then: Er = % Mr (I / Mr 
Er = 4 P/Mr 
Substituting: 
t = Mr sin) — Kd * Fo*f  —— in — Юю 0 


K 
\ | Fo? + 2Fof + f? KD V Fo? + 2Fof + КЕ 


Fo + f 
d = Fo? + 2Fof + M re + Fot + rtg aL sin ea ао pb aee |-Fo-f 
Mr 
V Fo? + 2Fof + f? +KP 
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This same type of analytical procedure can be done to determine the equations for 
motion for the bolt moving forward. Here the stored energy of the recoil or action spring 
drives the bolt forward retarded by the friction forces. Again, from the conservation of 
energy standpoint, the following is true: 


MrVf = Energy Stored -Energy - frictional + Rebound Energy 
2 by the spring Ехрепдей losses from Bolt Impact 


МІУЁ =FoD+KD? - L +K oar | - fd + МУР 


2 2 2 2 
Where: Mr = Mass of the bolt components 

Vf = Velocity of the bolt components back into battery 
Vi = Resultant velocity of the bolt impact with the receiver 
e = Coefficient of restitution of the bolt impact 
Fo = Initial compressive force on the bolt from the action spring 
f = The retarding frictional forces 
K = The action spring’s spring constant 
d = The distance the bolt has traveled 
D = Total bolt travel in recoil 


The coefficient of restitution, e, is a ratio that defines the difference between the 
impact velocity and the rebound velocity from the impact of one body with another. A 
coefficient of restitution of 1 implies a perfectly elastic collision, where the rebound 
velocity is equal to the impact velocity; no loss of velocity occurs. A coefficient of 
restitution of 0 implies that the impact force and velocity are totally absorbed by the 
impact of one body with another. This coefficient is not totally a material property; a 
part’s geometry affects this number as well as how the collision takes place. Regardless, 
the coefficient is the ratio between the impact velocities of the bolt impact to its rebound 
velocity. Therefore: 

e= Vi/Vr or Vr(e)= Vi 
and then, 


МгУЁ = Еор + KD? - FoD + Fod - KD? + KDd- Kd? - fd + MriV? e 
2 2 2 2 2 


MrV£ -FoD + KDd- Kd? - fd + Мгуг e? 
2 2 2 


МгуЁ =-Ка + d(Fo- KD- f) Мгуг e 
2 2 2 
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Solving for Vf yields: 


Vf = -Ка + 2d (Fo* KD-f) + Уге 
Mr Mr 

dite = dd 
-Kd + 2d (FotKD - f) + Vr e 
Mr Mr 


її = dd Mr 


2(Fo + KD-f)d - d’+MrVr e? 
K K 


From a table of integrals: 


dd = ат! | (d-a) V - d + 2ad + B +С 
\ /-42+2а4+В d? +2а4- B 


Where а = Ео + KD- f 
K 
В =Мгуг e 
K 
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Tt = Vas tan! |(d-a) \/- 4? + 2а4 + В t 
K NP CUM. ee ee RN 


Ф +2аа - B 


At t=0,d=0 so: 


This results in the following: 


Vas {ап (d-a) V-d -2ad- В - {ап | -a 
K ый 


-В 
d? +2аа - B 


The counter-recoil time is solved by replacing D for d to yield the following: 


tan! | (D-a) V. -D?+2aD+B 


р? -2aD- B 
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Having done this portion of the analysis, we can now turn our attention to the 
frictional forces that are involved in retarding the bolt travel and define more clearly the (f) 
term in our calculations. 

The first of these is the sliding friction that occurs between the bolt and the housing 
or receiver that houses the bolt assembly. This force acts over the entire distance the bolt 
moves and is a function of the particular elevation the firearm is fired at; when firing 
straight up at 90°, this retarding force is 0, and when horizontal is equal to the weight of the 
bolt assembly times the coefficient of friction. The relation that governs this type of 
behavior is as follows: 


Friction = c (Wr)(cos0) where: 
o - Coefficient of friction 
Wr = Recoiling components part weights 
0 - Angle of elevation 


N/mg =cos Ө 
F =oN 
mg  -Wr 


Friction 


The second retarding force to be considered is gravity. Again, depending on the 
elevation, this force can affect the cyclic rate of the gun. If pointed downward during the 
rearward motion of the bolt assembly, gravity will resist the motion, and when the barrel is 
pointed upward, it will aid recoil. While the gun is horizontal, this force is not present. The 
relation that covers this behavior is: 


fg = mg sin 8 


Another frictional force to be overcome is that from the magazine box. This comes 
in two forms. The first is the force necessary to strip shells from the magazine box and feed 
them into the chamber. The second is the frictional forces acting during counter recoil, 
where the next round to be fed presses upward on the bolt as it travels to the rear. 
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Generally, both of these forces can be ignored as the distance that they act over is 
short, the frictional coefficient is low, and, for the force pressing up against the bolt, is 
partially negated by the weight of the bolt itself. Dividing the model into four discreet 
sections—two for recoil stroke and two for counter recoil—is also avoided by ignoring this 
effect. The force of the magazine spring is the largest variable for this frictional force. 

Another variable to the cyclic rate is the shoulder of the shooter firing the weapon. 
Generally, smaller/lighter individuals will not control the gun when it is firing as well as 
large-stature/heavier individuals. This causes the gun to move to the rear more, and the 
relative velocity of the bolt to the receiver is reduced. This affects the coefficient of 
restitution as well by reducing it. In submachine guns, this effect is lessened in comparison 
with light machine guns due to the impulse of pistol cartridges being much less relative to 
the weight of the gun. The Thompson is relatively heavy for a gun in this class, and this 
effect is further lessened. For .22-caliber rifles, this effect is minimal. Testing is usually the 
best way to determine how the relative velocity condition will affect the gun's performance 
because it changes not only the bolt velocity but also the feeding dynamics of the cartridges. 
Allowing for “heavy’-shoulder versus *light"-shoulder shooters is a condition that all gun 
designers need to verify through extensive shooting tests. Most analyses that consider the 
shooter's shoulder attempt to model it as a spring-and-dash-pot system with different initial 
conditions for the two shoulder types. As it will be subsequently shown, good results are 
obtainable without taking this variable into account for this class of firearms. 

Another variable not considered is recoil spring “surge”. When the bolt starts to 
travel to the rear and after bolt impact with the receiver, the spring coils will generate a 
harmonic surge wave which reduces the effective load the spring exerts on the bolt. This 
dynamic condition was not considered in the analysis, but can be accounted for by lowering 
the coefficient of restitution selection the designer feels is appropriate. 

Finally, we come to the problem of case friction during the firing of the gun. Here, 
too, the frictional forces act for a very short period of time; the surface finish of the chamber 
is usually very good, which results in low coefficients of friction for the chamber; and the 
cases may have some oil on them as well, which lessen this bolt velocity effect. As a 
consequence, this variable was not included in the frictional force calculations. When the 
analysis of the MIAI Thompson submachine gun was calculated using the equations 
previously presented, the following results were obtained for various firing angles: 


Calculated 
Calculated Counter-Recoil Calculated 
Recoil Time (sec) Time (sec) rpm Level 


The full calculation with the firing angle at 0 degrees and the coefficient of elasticity at .001 
follows and yields an rpm level of 742. 


4l 


СР 


Variables 


Calculated 


Bullet Weight (grains) 


Terms 


Weight of Recoiling Parts 


Powder Charge Weight (grains) 


Recoiling Mass 


Impulse (Ibs-sec) 


Er (in-Ibs) 


Bolt Weight (Ibs) 


Q Term 


Extractor Weight (Ibs) 


Cocking Handle Weight (Ibs) 


a Term 


Spring Weight (Ibs) 


Full Bolt Stroke (in) 


Bolt Dynamic Friction Coefficient 


Initial Spring Force on Bolt (Ibs) 


Spring Constant (Ibs/in) 


Firing Angle (degrees) 


Gravity Constant (Ibs-sec?/in) 


© 
N 
ON 


18.40 


7.08 


Calc. Recoil Time (sec) 


Calc. Counter-Recoil Time (sec) 


Elasticity Coefficient 


Calc. Rounds per Minute 


G 386.4 

T .0211 

Tt .0598 
rpm 742 


Sum of | Recoil Recoil Recoil Counter | Counter | Counter 
Retarding Distance | Velocity | Velocity | Recoil Recoil Recoil 
Forces (in) Change | (in/sec) Time Distance | Velocity 
(Ibs) (in/sec) (sec) (in) (in/sec) 
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195.2 455 41.3 
194.0 


.758 55.0 


48.7 


.910 60.5 


1.061 65.4 


1.213 69.8 


1.364 73.9 


0084 : à А : у 1.516 3141 


.0093 ' à ; х 1.668 81.2 


1.819 84.5 


Recoil Bolt 
Time Friction 
(sec) Force 
(Ibs) 
.0118 


.0126 


.0135 


.0143 
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.0152 


Gravity | Sum of Recoil Recoil Recoil Counter | Counter | Counter 

Loss Retarding | Distance | Velocity | Velocity | Recoil Recoil Recoil 

(Ibs) Forces (in) Change | (їп ес) Time Distance | Velocity 
(Ibs) (in/sec) (sec) (in) (in/sec) 


177.7 93.1 
175.9 95.7 
98.1 


174.2 
172.3 2.129 100.3 


.0160 


.0169 


0.0 
0.0 
0.0 
0.0 170.5 .0515 2.880 102.5 
0.0 168.6 .0529 3.032 104.5 


.0177 


.0185 


.0194 


0.0 166.6 .0543 3.184 106.4 
0.0 164.7 .0557 3:335 108.2 
0.0 162.7 .0571 3.487 110.0 


.0202 


.0211 


ЁЁ 


0.0 E 3.656 160.6 .0585 3.638 111.6 
0.0 3 3.790 -2.1 158.5 .0598 3.790 113.1 


Total Calculated Recoil Time = 


Total Calculated Counter-Recoil Time = 
Calculated Rounds per Minute — 


Recoil Distance (in) 


Recoil Velocity (in/sec) 
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М1А1 Counter Recoil Distance vs. Time 
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Varying the coefficient of restitution (e) within some believable limits yielded the following 
results: 


Firing Calculated 
Angle Coefficient of | Calculated Recoil Counter-Recoil 
(degrees) Restitution (e) Time (sec) Time (sec) 


мге 00 0211 0598 
E D БЕТА 0211 0533 
жак Им 15 0211 ‚0503 


As can be seen, the coefficient of restitution has a significant effect on the rpm level of the 
gun, as well as the angle at which the gun is fired. The closest correlation to published 
М1А1 rpm levels is a coefficient of restitution close to .0 indicating the buffer design is not 
returning any rebound energy back to the breech bolt even though the bolt is reaching and 
impacting the rear of the receiver or that this low number is due to recoil spring surge 
effects which lengthen the counter recoil time. 

Appendix IV shows how the reader can set up his or her own Excel spreadsheet to 
analyze and see the effect of certain parameters on the MIAI gun's performance or to 
evaluate your own design. 


Calculated rpm 
Level 
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From the National Archives and Record Administration 
127-N-123170 
A Marine of the 1° Marine Division draws a bead on a Japanese sniper with his Tommy 
gun as his companion with a BAR light machine gun ducks for cover. The division is 
working to take Wana Ridge before the town of Shuri. Okinawa, 1945. 
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Chapter 4 
Technical Analysis 
Considering Friction and Elasticity: 
*Working Model" Simulation 


One other method of determining the rpm level of the МІЛІ that will be presented 
is to make a computer model of the gun using Working Model 2D software distributed by 
Design Simulation Technologies, Inc. This software allows engineers and designers to 
model problems such as a gun mechanism. With this type of model, we can do both an 
analysis of the dynamic nature of the mechanism and also perform some “what if" type 
work by altering the inputs or pieces of the design. 

For the purpose of this analysis, the force that was input to the bolt was the average 
impulse from the pressure-versus-time curve over its duration. While the program allows us 
to input the actual pressure (force)-versus-time curve of the round, using the average force 
is quicker and easier. From the pressure-versus-time curve of the 230-grain .45-caliber 
bullet presented earlier, we calculated that the total impulse supplied to the system was .955 
Ibs/sec. Therefore, the average force supplied by the round to the bolt rearward is equal to 
that impulse divided by the time it was applied, or: 

955 Ib/sec = 795.8 lbs 
.0012 sec 


Below is the “Working Model” part file that depicts the MIAI gun system in a 
simplified form. The receiver and bolt are modeled in a sectional representation. The bolt is 
allowed to slide between the receiver and the frame without the use of a keyed slot. The 
receiver buffer at the rear will absorb the impact of the bolt and dampen its return. 

The bolt and all the components were given static friction values of .30 and dynamic 
friction values of .25. The elasticity of the buffer was initially set at 0. The bolt, because it is 
modeled as two components, had its weight split between the two pieces. The bolt main 
body's weight was set at 1.0 165, and the bolt section's weight was input at .863 lbs, for a 
total of 1.863 lbs. This total weight is the combination of the bolt, extractor, operating 
handle, and a third of the recoil spring weight. 


49 


us 


№] File Edit World View Object Define 


ЕГІ ЕЛГЕ A OSD] паар Stoni т 


| % 


11.008 


0.004 


1.09 


-2.08] 


.1-3.08] 


-4.08 


-5.00) 


8.059 in у0089 in 


Script Window Нер : 0205-22 „ш 
|! 


Force of Force 38 


Bolt Main В 


—Á M 
j 
х 8.059 їп 
у [0.089 in 
MAJ MUN UN NOS № Мм Af 7, ^ АА еее (елеген 
AP ^1# #575757. + z Ей Pd АҒАР АР АСАР OP: GE ыш 
з А М MN NA NIA А E ^ ААА. Йй -0.135 
паке ЖООМ ем Е 
БУ MSS NON ЖАУ хх $ 
ЖАРАСАР AANA AEAN NA 
ES NIS S S АУА NN АА ААА ААА А 
вооон AU 


м ИШЕН ы 
My fao in/sec 


vg [0000 T */sec 


material | Custom 71 


C» [Velocity of Bolt Main Body 28 


200: 


Vx [in/sec] 


mass [1.000 № 
100 Bonus 
stat.fric 10.300 
0.0 kinfric [0.250 
elastic |00000: 
charge ош statcoul 
density 0.124 Ib/in^2 


| Planar Ж | 


moment [4 591 MM bin^2 


а 


0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 10.000 11.000 12000 1 3.500 14.000 15000 160 
-0.135 


Japir———— —— 1 |171 4 2 


IS 


Properties | 


"punoi Joqi[e9-6 p^ ou) шо 295/50] 


€66' JO os[ndui əy} IAY о) 99S 2100` ISI әң} лоу Aquo porpdde st sq] $66/ 10 20103 au 


| ROOM 
о вм b 
| @ Cartesian 


f" Polar 


ES] Postion of Bot Main Body 2 Г Petetewihbod, 


“| 30g x fin) 
г Base Point- 
Point[37] 
M сш. 
-5.00 Г Active when 
(D^ Always 
= тт 
-Б.09] 2 
ng 
үтттттттгт[тттттттїт[` 
0.000 1.000 2.000 3.000 4.000 7.000 8.000 9.000 10.000 11.000 12.000 13.000 14.500 15000 160 
xi[body[30]. in y (body[30). in Ех 795.800 ib 7] 
О Ts d | 


[Force of Force 38 
-b 


lb 


f] File Edit World Мел Object Define Measure Script Window Help 


Og £ 856868 9? ROA SLD) Rub Sopi р 


eu << E 
E Constraint[35] - Spring М 


Spring 


FTP FIT RRR 
Е ИИ АУА 


Length 11.313 —— in 
{сипепі) 7.752 in 


> [Velocity of Bolt Main Body 28] 


200 


=> X-Position of Bolt Main Body 2: 


Vx [п/зес] 


100 


t Active when 
ІМ Always 


ғ---------- 


$ 


1.000 2.000 


a 


i 
6.000 7.000 8.000 3.000 10.000 11.000 13000 14.000 15000 160 


12.000 


v|ibody[30]. in 


TS 


in iU. м 


spl11.313 м 


T би 


`ПЛ\ОЦ$ Әле 59020 


€I€ TT JO ndur $41893] oo1j pu? ш/60] 66120 ayes Zunds 5,8ш110$ uonoe au 


Јах У 
4... i 2... 228523 = 
о 
= 
ж E E 3 
о 
„з 
ect 
о 
ES 
с 
Un 
о 
с. 
Simulation Accuracy c 
r- Animation Step — integrator Ето! ———— S 
f^ Fast | Automatic С Automatic Q 
Accurate | | E Q 
E 1.000е-004 sec c ; е 
| 0.001 in = 
C Custom | [10000000 /ес в 
СМЕША | г Integration Step o 
| С Euler (approximate, fast) i | С Екей | a 
>| Velocity of Bolt Main Body 28] | 8. Kutta-Merson (accurate) 214% Variable { | E 
: Ер 
Automatic с 
100 Overlap Error: à 
qu 2.2... В 
8D | [7 Inaccurate integration | 
f Automatic r = 
Assembly Error: É № Initial body overlap = 
-100 | Г Redundant constraints @ 
о 44 Automatic | М Inconsistent constraints = 
ignificant digits: 
г [ > 
о 
609 - pom pep © 
"o Sue Ent Г Optional friction model £4 Со 
ma 
и ^ 
-Z 0 2 


0.000 1.000 2.000 3.000 4.000 5.000 5.000 7.000 8.000 3.000 10000 11001 12000 13.000 14000 15000 160 


х!8.200 in #2800 in "n 
AIDIE- — НИ 24 d 


ES 


vs 


> [Force of Force 38] 
-795.800 Ib 


0.000 Ib 


795.800 Ib 


Мм МАЛАЛА АЛАСА А А А А CC CGU UU I UU UA 550 
ЖОО ХО ООХ О АС ЕСК О ОО ELLE ALERT LEIA КК ОООО 2 2 УИ МИМ PANT, 
МА У S ААА ҚАМҚА NI ААД 
DONORS 

NN NN NUNCA ONUS NN NN NN 

PEP OPI EOL ADL AP ID. 

АА 

или 


Vx [п/зес] 


E 


TTTTTTT[T TT TT TT TI TT TTTTTTT[T TT TTTTTT [TT TT TF TTT[TTT TT TT TT [T TT TTTTTT[TT iT TTT TT[TTTTTTTT T[TTTTTTTTTT 
5.000 7.000 8.000 3.000 10.000 11001 12000 13000 14000 15000 160 


4 Es 


0.000 3.000 4.000 5.000 


1.000 
413300 м у: 


"TEI әу 0} эпәшәлош 


SII рәдледѕ seq 1104 ә) pue ‘y0q eq о) perdde пәәд sey 2210] әш “IUO әшел ју 


:peurejqo әзәм si[nso1 SULMOTI[OJ ou “UNI seA sisA[eue IY} usu A, 


б] Ее Edit World view 


0.000 Ib 
0.000 Ib 
Е 0.000 Ib 


(uU BE BE деде диле же де E I ЖЕ EE NM DU ID UM ИЕА 


- X-Position of Bolt Main Body 28 


"pournboi se јо MOU SI 39107 IY} (6100) uso әшед ту 


i 
1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 3.000 10000 11.000 12000 13.000 14000 : 15.000 160 


in 92100 
4 id › 


56 


95 


С [Force of Force 38] 
Fx 


0.000 Ib 


0.000 Ib 
0.000 Ib 


FAT IT PF EIT, 


`о0ә$/ш 991 St 3oeduir зе Ájto0[9A ѕу pue 29s/UI 305 


10 Айоотэл umnuirxeui e ѕәцовәл 3[oq ou Nq oy} YIM pedun әреш seu pue 
I9AI9201 әш JO ірә1 IY} рэЧовал seu 04 oq YI sous (295 90707) 805 IWLIA 


Ice 
.0 0.02 0.04 0.06 0.08 01 


-Б.08 


ad 


ПШ 


iv трет 
0.000 1.000 4.000 5.000 5.000 7.000 8.000 3.000 10.000 11.000 12000 13000 14000 15000 160 


a M 


LS 


ty] File Edit World Мел Object Define Measure Script Widow Heb. Е E ы - 
* со с 
AM —o 
Ф = 
3 
P о 
(>| Force of Force 38 zi = 
Fx 00006 = x4 
0.000 tb 8 © 
0.000 Ib Е © 
З с. 
= o 
et 
5 2 
< В 
o с. 
о с 
с. < 
et 
E к 
8 
Velocity of Bolt Main Воду 28 Б [X Position of Bolt Main Body 28] T ES 
: - =. TO 
Vx (іп/зес) x (in) 3 = 
a о 
n 
yt 
© 
co 
[^ 
о 
Ер 
o 
=] 
= 
о 
ad = 
y 
o 
о 
ALI p. 
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 10000 11.000 12000 13000 14000 15000 160 2 
in - Ф. 
a , & 
zm ж 


86 


Bolt Travel (inches) 
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Several simulation runs were done by changing the elasticity of the rear receiver 
buffer and bolt with the following results: 


Bolt 

Bolt Recoil Counter- 
Velocity | Recoil Vel @ 

@ Impact Impact 

i (in/sec) 


Recoil | Counter- | Total 
Stroke Recoil Stroke 
Time Time 


Analysis 


Working Model 
Simulation—Includes 
Frictional Losses 
Buffer Elasticity = 0 
Working Model 
Simulation—Includes 
Frictional Losses 
Buffer Elasticity = .1 
Working Model 
Simulation—Includes 
Frictional Losses 
Buffer Elasticity = .15 


845 


As you can see with this analysis as well, the coefficient of restitution has a 


significant effect on the rpm level of the gun. A summary of all three analysis techniques 
presented is shown below: 


Bolt 


Bolt Recoil Counter- Recoil Counter- | Total 
RE Recoil Vel | Stroke Recoil Stroke 
@ Impact @ Impact Time Time Time 


Analysis Type in/sec) in/sec (sec) (sec) (sec) 
Calculated Using 
Impulse — No 
Friction 
Calculated Using 
Conservation of 
Energy - Includes 
Frictional Losses 
Buffer Elasticity = 0 
Working Model 
Simulation - Includes 
Frictional Losses 


Buffer Elasticity = 0 


There is very good correlation between the two analyses that include frictional effects but 
how do they compare with actual published M1A1 rpm values and experimental results. 
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Reported M1A1 Round-per-Minute Values versus Calculated 


US Government, First Report on Sten Sub- Machine 
Gun 9mm / МКП, Ordnance Program 5082, Aberdeen 


Proving Ground (Jan. 6, 1942), p.11 

846 Calculated Using Impulse — No Friction 

742 Calculated Using Conservation of Energy and 
Includes Frictional Losses. Elasticity = 0 


Working Model Simulation Using Impulse and 
Includes Frictional Losses. Elasticity = 0 


There is some disparity between available published results and the calculated 
results are higher yet. A recording of an MIAI firing full auto was obtained and analyzed 
using WavePad Sound Editor Software. Firing start occurred at time 5.452 sec and ended at 
6.758 sec. During this duration of 1.306 seconds, 15 rounds were fired. This yields an 
actual experimental rpm level of 689 rounds per minute and is within 7.596 of the theoretical 
calculated results that include friction. 


ч d " 
Ж еа 0:00:06.758 aues 
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From the National Archives and Record Administration 
111-SC-195695 
Registration slips of these two German women are checked as they pass through the 
outskirts of Monschau, Germany. October 1944. 
This soldier has an M1A1 Thompson with a reinforcement band on the forend. 
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Chapter 5 
Oval Spring Design for Magazine Springs 


Oval compression springs are generally used in magazine spring design for their 
consistent loading, space considerations, and cost. Oval springs can be manufactured readily 
on spring machines with the use of special attachments. Generally, the sides of the magazine 
stabilize the buckling of the spring and the magazine follower guides the spring as it is 
compressed. 

Standard compression and extension spring design formulas may be used for 
designing oval springs if a stiffness correction factor Z is employed.’ This stiffness 
correction factor is based on the ratio of the inside length dimensions of the oval spring, 
where D is the smaller inside width and D’ is the larger major inside length. The stiffness 
correction factor may be calculated from the following formula: 


Z«(D'Dy^ 


The spring rate can then be calculatedas K=P/X = 0947  (lbs/in) 
8ND' 

Where: 

N is the number of active coils 

G is the torsion modulus in pounds per square inch (11.5 x 105) for music wire 

d is the wire diameter in inches 

P is the spring load in pounds (15$) 

X is the spring displacement in inches 

D' is the large inside length dimension of the spring 

D is the smaller inside length dimension of the spring 


To find the stress concentration factor R for an oval spring, use D/d, not D'/d, as the spring 
index. C= Did 


Then R=4*C-—1 + .615 


4%С-4 С 


The stress іп the spring is calculated as S-8PD'R (psi) 
пф 


D' = Major Diameter 


D = Minor Diameter 


v9 


Oval Spring Stiffness Correction Factor - 7, 
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These formulas were used to analyze the M1A1’s magazine spring with the following results: 


Oval Spring Design Program 
М1А1 Magazine Spring 


Input Variables: 

Major Inside Spring Dimension Length = 0.977 
Minor Inside Spring Dimension Length — 0.642 
Number of Active Coils — 20.0 
Number of Total Coils — 20.0 
Spring Wire Diameter — 0.054 
Torsional Spring Modulus G = 11,500,000 
Spring Free Length — 13.500 
Initial Load Length L1 — 8.30 
Final Load Length L2 = 1.20 
Max. Stress for the Wire Diameter Selected = 301,100 


Calculated Values: 


D'/D = 1.5 
Stiffness Correction Factor Z = 0.41 
Wahl C Value = 11.889 
Stress Correction Factor R = 1.121 
Spring Rate K in lbs/in = 1.0 
Load at L1 in Pounds = 5.0 
Load at L2 in Pounds = 11.8 
Stress at L1 in psi = 88,000 
Stress at L2 in psi = 208,300 
Solid Height in inches = 1.134 
Solid Load in pounds = 11.8 
Solid Stress in psi = 209,400 
Solid Stress as a % of Max Stress = 70% 
Stress at L2 as a % of Max Stress = 69% 


Spring will take a set. 
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From the National Archives and Record Administration 
111-SC-214471 
Chinese fighting men with their Tommy guns take training on the range. January 1945. 
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Chapter 6 
Cycle of Operation 


To fire the Thompson submachine gun in single-fire (semi-automatic) mode, the 
rocker pivot must be set to “Single” fire, and the safety selector must be set to the “Fire” 
position. The bolt must also be to the rear and held on the sear as the Thompson fires 
from the *open bolt" position. Squeezing the trigger in this mode will fire one round, and 
it is necessary to squeeze and release the trigger each time for a single round to be fired. 


Controls Set to *Fire" and to *Single" 


Trigger pivot 


Safety 
selector 


Rocker 
pivot 


> 


When the trigger is squeezed, the trigger rotates around the trigger pivot (the 
forward pin of the pivot plate), and in so doing lifts the disconnector upward. The 
disconnector has a round boss that mates with the trigger, and this keeps the parts 
together as they rotate. The upward movement of the disconnector lifts the sear lever. 
The sear lever rotates on the sear pivot and is contained in a slot provided for it in the 
sear. Lifting the sear lever also lifts the front end of the sear, as the parts are mated to 
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rotate vertically. This rotation of the sear and sear lever is resisted by the sear spring and 
the sear lever spring. When the safety is in the “Fire” position, the sear rotates through 
| the safety selector opening machined in the part. The rotation of the sear around the sear 
pivot (the rear pin of the pivot plate) causes the rear portion of the sear to disengage from 
the sear notch on the underside of the bolt. 


Frame section view 


| Disconnector 


2 P Voas Safety 


selector 
assembly 


Rocker pivot 
assembly—used to 
select single or full auto 


When the sear rotates far enough, the bolt is released off the sear, and it moves forward 
under pressure from the recoil spring. “After the bolt moves forward about 1 inch, the 
forward end of the bolt comes in contact with the back of the cartridge and pushes it 
forward until the nose of the bullet comes in contact with the bullet ramp of the 


Trigger 
pivot 
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receiver." The cartridge is guided into the chamber of the barrel first by the lips of the 
magazine, which hold and control the feeding round. After the bolt moves forward 
enough for the magazine lip to release the round, the bullet feed ramp of the receiver 
takes over to guide the round into the chamber of the barrel. As the cartridge is being 
seated in the barrel chamber, the extractor snaps around the rim of the cartridge, and the 
round is fired by the fixed firing pin protrusion on the bolt face of the MIAI. 

As the cartridge is fired, the pressure of the powder gases climbs rapidly and acts 
against the empty cartridge case, forcing the bolt rearward against the recoil spring. The 
extractor holds the empty case against the face of the bolt as the bolt moves rearward. 

After the bolt has traveled to the rear about 2 inches, the ejector, which protrudes in 
a groove on the left side of the round portion of the bolt, comes in contact with the 
base of the empty cartridge and throws it to the right through the ejection port of the 
receiver. The bolt still has about one and three-quarter inches to go to the rear before 
the back of the bolt comes in contact with the buffer. The rearward movement of the 
bolt compresses the recoil spring and it slows down the bolt's motion. The bolt in 
most conditions will travel far enough to impact the receiver buffer which absorbs 
the final impact shock. On the underside of the bolt there are two forward sear 
notches. If the bolt strikes the buffer, the sear will engage the front primary notch. If 
the movement of the bolt is retarded and the bolt velocity is not great enough to 
cause the bolt to strike a buffer, the sear will likely engage the secondary rear notch 
of the bolt. If the bolt moves to the rear far enough to eject the empty cartridge case 
and to feed the next cartridge from the top of the magazine, the bolt will normally be 
back far enough for the sear to engage the secondary rear notch.? 


Primary Secondary 
sear notch жек sear notch 
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The engagement of the sear with the bolt is also governed by whether the rocker 
is in its upward position or in its retracted position, away from the bolt. In single-shot 
mode, the top point of the rocker moves into the *T" slot groove on the underside of the 
bolt and rides in this track as the bolt moves forward or rearward. When the point of the 
rocker contacts the rear end of the bolt's *T" groove, during the bolts forward movement, 
the rocker is rotated forward. 


This rotation causes the rounded top part of the rocker to come in contact with the 
disconnector and forces the disconnector out from under the sear lever. As soon as the 
disconnector has been disengaged from the sear lever, the sear spring biases the rear 
portion of the sear up. As the bolt is propelled back in the receiver, hits the buffer, and 
starts to return, the sear will rotate upward to catch one of the sear notches of the bolt. 
This stops the bolt from going forward again and prevents full automatic fire. 

In order for the gun to be fired again, the operator must release the trigger to 
allow the trigger to rotate, and in so doing, bring down the disconnector. Once the 
disconnector comes down far enough, it will rotate by and under the sear lever. This 
rotation of the disconnector also forces and rotates the rocker rearward back into its 
ready position to be contacted by the bolt for the next single-fire shot. The process 
repeats as long as the operator pulls then releases the trigger to fire the gun for each 
trigger pull. 

In order to fire the Thompson submachine gun in full automatic mode where the 
operator pulls the trigger rearward and the gun continues to fire until the trigger is 
released, the rocker pivot must be set to *Full Auto," and the safety must be in the “Fire” 
position. The rocker pivot pin has an eccentric diameter that the rocker rides on. When 
the rocker pivot is set at “Full Auto,” the rocker is lowered enough to clear the “Т” slot 
in the bolt and is not touched by the bolt as it moves forward or rearward. In this 
position, the rocker will not be rotated against the disconnector, which, in turn, will not 
disengage it from the sear lever. 


70 


Rocker pivot 
eccentric diameter / 


Rocker in its “up” 
position—single-shot 
mode 


Rocker in its single shot mode - 
rocker is biased up to ride in the 
breech bolt's *T" slot 
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Rocker in its full automatic mode - 
rocker is lowered to miss the end of 
the “Т” slot 


The sear then remains in its lowered position as long as the trigger is pulled. With the 
sear in the lowered position, the bolt will not be stopped by the sear and will continue to 
feed rounds and fire them until the magazine is empty. “The rocker pivot cannot be 
turned from ‘Full Auto’ to ‘Single’ unless the bolt is retracted and is in the open 
position,” 

As the trigger is being pulled and the gun is firing, the magazine empties, and a 
metal projection on the back of the magazine follower rises up under the part called the 
trip. When the last round is fired, this tab causes the trip to rotate around the trigger pivot 
pin. This rotation of the trip contacts the forward part of the disconnector, rotating the 
disconnector as well as compressing the disconnector spring. The disconnector is rotated 
so that it clears the sear lever. Once the disconnector releases the sear lever, this also 
releases the sear, and the rear portion of the sear can rise. With the rear of the sear in the 
up position, the bolt will be caught by the sear and will not go forward. This prevents the 
bolt from closing on an empty chamber when the magazine is empty and keeps the bolt 
in the ready position, waiting for another magazine of ammunition. 

The safety operation of the Thompson submachine gun is fairly straightforward. 
The safety blocks the movement of the sear. When the safety lever is turned toward the 
front, or "Fire" position, a flat, milled surface is positioned so that the sear is allowed to 
rotate past the safety selector, which allows the sear to release the bolt. When the safety 
is turned toward the rear, or “Safe” position, the rounded part of the safety engages in a 
groove at the rear of the sear, prevents its rotation, and locks it in the up position, 
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preventing the release of the bolt. The safety of the M1A1 can be operated when the bolt 
is to the rear or when the bolt is in its forward position. This was not true for earlier 
Thompson models. If the bolt is forward and the safety is rotated to the “Safe” position, 
the bolt is locked in the forward position on the MIAI. When the bolt is forward, the 
rear notch cut in the bolt allows clearance for the rear of the sear to be up. The safety 
selector rotated to the “Safe” position prevents sear rotation, which, in turn, prevents the 
bolt from moving rearward. 


Sear 


Disconnector 
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From the National Archives and Record Administration 
111-SC-364645 
Private Ernest Wilson, 142 Infantry, sips coffee with his M1A1 Thompson after 
completing a round trip up a mountainside with a mule pack train. December 1943. 
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Chapter 7 
Feed System 


One of the Thompson submachine gun's distinguishing characteristics is its feed 
system. The Tommy gun is different from most other gun designs in that its magazine 
box is farther back from the mouth of the chamber than it is on most other guns. The 
Thompson compensates for its magazine position by having a long funnel feature that 
guides the round up from the magazine to the chamber of the barrel. This feed-ramp 
feature requires some unique machining and subsequent finishing. 


Ramp 
cut 


To generate the feed ramp, a cutting tool must enter the front of the receiver at a 
compound angle and must rotate and sweep the feed-ramp cut at that same compound 
angle to generate the ramp. In the picture below, the bolt has already stripped the 
cartridge from the magazine, and the round still has not entered the chamber. 


Ramp 
cut 
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For most other weapon designs, the round from the magazine and the round 
position are moved close to the chamber to aid feeding. An example of this is another 
submachine gun design, the STEN. The STEN has a magazine that positions the 
cartridge closer to the chamber. The magazine holds the round until it just enters the 
chamber and then releases it. 


STEN Feed Geometry 


While both guns use a magazine box to feed the cartridges, the Thompson 
submachine gun uses a fully staggered magazine. Earlier versions of the Thompson also 
had a drum magazine option. By the time the MIAI version was fielded, the drum 
magazine was discontinued, and the cuts that allowed its use were not present. The 
STEN's magazine has the rounds staggered in the body of the magazine but funnels 
those rounds to a single round at the top of the magazine. This helps ensure that only one 
round is fed into the chamber. 

The Thompson's design of the feed ramp, while very good from a feeding 
standpoint, is much more difficult to machine and, as a consequence, is more costly. In 
addition, having the chamber so far forward in the receiver makes clearing a “fail to 
extract" malfunctioning round difficult and makes the gun harder to clean. Feed-system 
design, though, is one of the most important aspects of any weapons performance. A 
great deal of testing must be done to ensure good performance. Small variations and 
subtleties in magazine dimensions can have enormous impact on gun reliability and 
function. The Thompson design team's approach compensated for different magazine 
configurations, and this type of design has stood the test of time. 
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Chapter 8 
Technical Drawings 


The following drawings represent a “best effort" to reverse engineer a single gun 
sample of an МІЛІ. The drawings for the large components are categorized by 
individual operations to make the part requirements clear. Part-cut sequencing was done 
for convenience and not according to any engineering or machining requirement. 

The material selections and heat treats provided are what one would normally 
expect to be specified with the steels available today. Generally, most of the intricate 
small parts for the М1А1 would be manufactured using an investment cast process or 
using the Metal Injection Molded (MIM) process. Parts such as the trigger, disconnector, 
trip, sear, magazine latch, and sear lever would be made most cost-effectively using 
those technologies. The determination of how to make any of these parts would depend 
on the capital money the firm or individual would be able to spend versus the overall 
cost of the gun they wanted it to be under. One usually obtains a lower-piece price by 
spending more capital dollars. A good example is the cost of molding a part using an 
MIM die. Multiple cavities in a mold cost more, but because you obtain more parts for 
every opening and closing of the die, the piece price is less. Most of the cylindrical parts 
would be made today using Swiss Screw machines or Computer Numerical Control 
Turning Centers (CNC). 

The frame and receiver would best be done by machining these components from 
a solid billet of material. The original gun was made in this fashion. It required multiple 
stagings of the part to do all the cuts and required gaging and tooling for each operation. 
Today, one would probably use a CNC machining center with multiple parts fixtured on 
a "tombstone" with multiple parts on a side and different fixture loadings to obtain 
access for all the machining cuts required. This would improve cut-to-cut accuracy 
because the part would be held in one set-up for the machining. While some would argue 
that these two components could also start out as investment cast blanks with secondary 
machining, this would not necessarily reduce the piece price. When one considers the die 
tooling cost, along with development time, straightening tooling, and the fact that you 
would probably end up machining all the internal surfaces anyway to obtain the 
necessary tolerancing and size requirements of the part, investment-casting a blank 
would probably not result in a significant cost improvement. 

Thread selections are as specified during the war. Many of these are not normally 
called out by today's standards. An example of this is many of the screw threads are 
#14 (.242)-24 threads versus today's more common 4-20 or 74-28 standard thread series. 

Generally, the springs used in the МІЛІ are very well designed. The stress levels 
аге low so that even under dynamic loading, the springs should not take a “set” and lose 
spring force. Calculations for the springs are provided using precision-grade tolerancing 
to improve consistency from gun-to-gun function. These calculations can be made by 
hand, but software is available from the Spring Manufacturers Institute that makes this 
process extremely easy and understandable. 
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Bolt Handle 
Breech Bolt Assembly 
Breech Bolt 
Extractor 
Buffer Assembly 
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Buffer Plate (2) 
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Buffer Pivot 
Fore End Assembly 
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Sling Swivel Loop 
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Frame Assembly 
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Disconnector Spring 
Frame 
Pivot Plate Assembly 
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Rear Grip 
Rear Grip Retaining Screw 
Rocker 
Rocker Pivot Assembly 
Indicator Pin 
Rocker Pivot 
Safety Lever Assembly 
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Safety 
Sear 
Sear Lever 
Sear Spring 
Trigger 
Trigger Return Spring 
Trip 
Magazine Box Assembly 
Magazine Box 
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Magazine Follower 
Magazine Retainer 
Magazine Spring 
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Magazine Latch Assembly 


Magazine Latch 
Magazine Latch Pivot 


Magazine Latch Spring 
Oiler Assembly 


Oiler Body 

Oiler Bottom 

Oiler Cap 

Oiler Gasket 

Oiler Threaded Insert 
Oiler Stem 


Receiver Assembly 


Barrel 
Ejector Assembly 
Ejector Base 
Ejector Post 
Ejector Locating Pin 
Front Sight 
Front Sight Retaining Pin 
Forend Iron 
Frame Latch 
Frame Latch Spring 
Receiver 
Rear Sight 
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Butt Plate Assembly 
Butt Plate Sub-Assy 
Butt Plate 
Butt Plate Weldment 
Oiler Door 
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Oiler Door Spring 
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Stock 
Stock Front Takedown Screw 
Stock Rear Takedown Screw 
Stock Takedown Screw Washer (2) 
Stock Reinforcement Washer Left 
Stock Reinforcement Washer Right 
Stock Reinforcement Screw 
Sling Swivel Screw (2) 
Sling Swivel Loop 
Sling Swivel Base 
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Manufaturing Data: 


Spring Type: Helical Compression 
Outside Diameter: .388 inches 

Wire Diameter: ‚042 

Total Coils: 68 

Active Coils: 68 

Coil Type: Open, Not Ground 
Free Length: 11.313 


Wind Direction: Either Hand 


Inspection Data: 


Load Length L1: 7.7 inches 

Load P1: 5.7 +/-.8 lbs. 

Load Length L2: 3.905 inches 

Loap P2: 11.75 Ibs +/-1.0 165. 
Max. Solid Height: 2.91 inches 

Spring works ша: .425 diameter hole 


Spring works over: .284 diameter rod 


Engineering Data: 
Spring Rate: 1.59 Ibs/in. 
Spring Index: 8.2 
Static Solid Stress: 187,250 psi 
Stress Percentage: 60% 
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LOI 


80T 


R.080 Typ. 


Ф .125+.003 


= [о 004 А [8[C] 


В.094 Тур. 


(o .004 1А |B]C | 


R.080 Typ. 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


5 = conformance eC ХХХ) HEAT TREAT A 
A me sec tH ЛКНН nuit... 
ты, M TN = 010 2. Dimensions with this symbol are critical 
Ties gute Has = 00 5 to firearm function and must be inspected 


HARDNESS OPERATION NAME 


FINISH OPERATION NO. 


PEL 


Proprietary and Confidential 


Color - Brown 


Note: After Hm ES together the 


rivets are to be flush to end plates 


Buffer 
3 


Di . . І h Notes: À | MATERIAL 

tak o S 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
] í : conformance eC ХХХ) HEAT TREAT PART NAME 
ТОЙЫ танк" сс) pe 7 
T £ lans decimal 010 2. Dimensions with this symbol are critical 

WO- piace Носна 005 |19 firearm function and must be inspected HARDNESS OPERATONNAME 

"es э 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 


t+ I+ i+ 1+ 


Three place dec. 


601 


.125+.002 Тур. 


Фо ов [А[в|с 


К. 
.031 Тур. н 


SECTION А-А TERI NEA 


Dimensions аге іп Inches | №: | E. 
1. Dimension shown with this symbol 


are important and must be inspected for part 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected HARDNESS 


—- HRISN 60 - 65 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ou dg dl 
I+ i+ i+ 1+ 


. . . Notes: MATERIAL 
Dimensions 36 Inch 1. Dimension shown with this symbol AISI 1118 M ] Al Thompson 
Tolerances: are important and must be inspected for part 


ll 


ІІІ 
I+ i+ I+ I+ 


Fractional 
Angular 

Two place decimal 
Three place dec. 


conformance » С Xxx ) ХХ TIRE я 
Ё Carburize 75% C ДА Buffer Pilot 
2. Dimensions with this symbol are critical E 
to firearm function and must be inspected HARDNESS OPERATION ANE 
100% = -ССХХОУ| HRISN 60 - 65 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 


TII 


.460=.003 


Ф .120+.0015 


.03 1.003 


Dimensions are in Inches Notes: 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


1. Dimension shown with this symbol 
are important and must be inspected for part 


0 | 5 conformance = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% » 


Proprietarv and Confidential 


AISI 1215 MIAI Thompson 
77" Buffer Rivet 
HRB 100 Min. 


OPERATION NO. 
4:] 


R15.00 
R.06 
Around Contour 


.109+.003 
Material 
Thickness 


A 
R2.50 DETAIL B 
094 x 45° SECTION A-A SCALE 1: 1 


. . - Notes: MATERIAL 
Dimensions are in Inches 1. Dimension shown with this symbol AISI 1010 M l Al Thompson 
Tolerances: are important and must be inspected for part 
Fractional 5 conformance —ы HEAT TREAT PART NAME Butt РІ at e 


.01 
(^ 0 2. Dimensions with this symbol are critical None 
.00 


5 to firearm function and must be inspected HARDNESS OPERATION NAME 
100% — С ХХХ HRB 100 Min. 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Maganese Phos. 


Angular = 
Two place decimal = 
Three place dec. = 


£ 
z 
= 
= 


vil 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ I+ I+ 1+ 


.01 
5” 
010 
.005 


1. Dimension shown with this symbol 


are important and must be inspected for part 


conformance 
— 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% 


Proprietary and Confidential 


SECTION A-A 


MIAI Thompson 


HEAT TREAT PART NAME 
|“ Butt Plate Assembly 


D 12 


42° 45° 


ом Е ЕЕ 
| ООН. 


.055 
.060 


5.188 
Ф .310+.002 


8 Threads per Inch 


R.094 


Di ; in Inch Notes: . | MATERIAL 
паи 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerancas: are important and must be inspected for part 
сы ун кё decimal 3 2. Dimensions with this symbol are critical utt Plate bottom Screw 
0, 
а 
FINISH OPERATION NO. SCALE 


Wopn gp og 
I+ I+ i+ 1+ 


Three place dec. 


Spot Weld 
4 Places 


2 Per Side ITEM NO. | PART NUMBER 
Butt Plate Weldment 


Di я ачаг Notes: MATERIAL 
иенин ағаның 1. Dimension shown with this symbol M l Al Thompson 


Tolerances: are important and must be inspected for part 


Fractional 
Angular 

Two place decimal 
Three place dec. 


5 2. Dimensions with this symbol are critical Butt Plate Sub-Assembly 


010 


to firearm function and must be inspected HARDNESS OPERATION NAME 
е. 


OPERATION NO. 
Proprietarv and Confidential 3:2 


I+ I+ i+ I+ 


OTT 


Lil 


.050 Ref. 


42° Ref. | 


.414 Ref. 


m 435 Ref. 


| Hit 


AID 


.216 Ref. 
1.50 Ref. 


.062 Ref. 


#12 American National Standard Flat Head Wood Screw 


і i in Inch Notes: . . : MATERIAL 
ринго шеш шош 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
no decimal 2. Dimensions with this symbol are critical Butt Plate Top Screw 
WO р ребе to firearm function and must be inspected HARDNESS TOPERATONUSME 
EM "сен 
FINISH OPERATION NO. SCALE 


How gd og 

i+ I+ I+ 1+ 

гие 

O — о 
Ф 


Three place dec. 


R.030 Typ. 


R.188 Typ. 210 


.037+.002 
Material Thickness 


Ф .106--.002 Thru 


Фе оов 09ГА [BIC] 


Dimensions аге іп Inches | Notes: | ith thi pre 
1. Dimension shown with this symbol AISI 1010 
ааа are important and must be inspected for part 


Fractional Зое: ad 


Angular 2. Dimensions with this symbol are critical 


Two place decimal to firearm function and must be inspected 
Three place dec. 100% 


Won gw al 


I+ + 1+ 1+ 


OPERATION NO. 


Proprietary and Confidential 2:1 


611 


.242+.002 45° өдісі | 


R.460+.003 » 


R.03 


Dimensions are in Inches 


1. Dimension shown with this symbol 
are important and must be inspected for part 


AISI 4140 


MIAI Thompson 


Tolerances: 


Fractional = + 1015 [conformance __ ХХХ EATTREAT PART NAME | 

Angular САЙ ть" Harden &Temper Disconnector 
Two place decimal = + 010 |2. Dimensions with this symbol are critical 

Three place dec. = + 00519 firearm function and must be inspected 


HARDNESS OPERATION NAME d 
100% = С ХХХ НВС 40 - 45 Drawing 1 
FINISH OPERATION NO. SCALE 
Black Oxide — | |] 


Гат 


Manufaturing Data: 
Spring Type: Helical Compression 


Outside Diameter: .236 inches 

Wire Diameter: .030 inches 

Total Coils: 10.0 

Active Coils: 8.0 

Coil Type: Closed, Not Ground 
Free Length: .625 


Wind Direction: Either Hand 


Inspection Data: 


Load Length 11: .470 inches 

Load P1: 2.6 +/-.7 lbs. 

Load Length L2: .345 inches 

Loap P2: 4.65 lbs +/-.75 lbs. 


Max. Solid Height: .340 inches 
Spring works in a .250 diameter hole 
Spring works over a .000 diameter rod 


Engineering Data: 
Spring Rate: 16.6 Ibs/in. 
Spring Index: 6.9 

Static Solid Stress: 116,175 psi 
Stress Percentage: 35% 


Notes: 
1. Dimension shown with this symbol 


Dimensions are in Inches 


MATERIAL ASTM A228 MIAI Th m n 
Music Wire ups 


Tolerances: are important and must be eU XX for part 
т аг ds Tin НИ 2. Dimensions with this hes are АХА. Stress Relieve Disconnector Sp ring 
Th р 1 үле ni "005 to firearm function and must be YS HARDNESS OPERATION NAME 
ree place dec. = + 100% 
= 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential None 4:1 


CCl 


Fractional 
Angular 

Two place decimal 
Three place dec. 


ow Wo og 


.035 Before Riveting 
Ejector to Ejector Base 


.020 Before Riveting 
Ejector Locating Pin to 
Ejector Base 


ITEM NO. | PART NUMBER 
| 


Ejector Locator Pin 


Di 1 in Inch Notes: . MATERIAL 
DONE CIS SEE CPUS 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


‚015 conformance +<(С ХХХ) HEAT TREAT PART NAME Е 
т cea 0: роот Assembly 


010 2. Dimensions with this symbol are critical 


005 to firearm function and must be inspected HARDNESS OPERATION NAME 
uuo. 
FINISH 5 OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 221 


.180+.002 .030+.002 


+B] .006 № |А | B | 


Pø 00600 |А [B СМ) 


. . . Notes: MATERIAL 
йөз aue 18 Genes 1. Dimension shown with this symbol AISI 1095 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 

: : - conformance eC ХХХ) HEAT TREAT 5 

e EL bow Harden &Temper | "Ejector Base 
T gu Тае енй 010 2. Dimensions with this symbol are critical p 

WO жу айнаны 00 5 to firearm function and must be inspected HARDNESS 'EERAURAMUSAMAE 

95 | 100% = С ХХХ HRC 48 - 53 
FINISH OPERATION NO. SCALE 


I+ i+ it 1+ 


Three place dec. 


ЕСТ 


vcl 


71.006 1А 


Dimensions аге in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


вии 


Notes: 


1. Dimension shown with this symbol 


are important and must be inspected for part 


+ .015 conformance ны 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% 


Proprietary and Confidential 


AISI 1118 


MIAI Thompson 


OPERATION NO. 


STI 


.242 x 24 Thread 


.088+.002 


i i i Notes: MATERIAL 
йана а шн 1. Dimension shown with this symbol AISI 4140 M 1 А 1 Thompson 
Tolerances: are important and must be inspected for part 
Fractional 5 conformance __ (ххх ) t TREAT PART NAME 
Angular ЛИЕВ Ej ector Post 
2. Dimensions with this symbol are critical 


cS s р нө HA to firearm function and must be inspected HARDNESS OPERATION SAME 
ree place dec. 100% » С ХХХ HRB 100 Min. 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential None 4:1 


BOE I+ 1+ 

oouo 

om om 
© 


ини 


.255 


К.375 


‚031 


MUN om» 


Straight 
| 
285 В 50 049+.002 


, 
eee Вар Note: Part Weight = .012 165. 

. . . Notes: MATERIAL 
eae 1. Dimension shown with this symbol AISI 1095 M ] Al Thompson 
Tolerances: are important and must be inspected for part 

- | xtractor 

Angular 2. Dimensions with this symbol are critical Harden &Тетрег 
to firearm function and must be inspected HARDNESS CPERATKONINAME % 
100% ы HRC 48 - 53 Drawing 1 


Two place decimal 
FINISH OPERATION NO. 


Three place dec. 
Proprietary and Confidential Black Oxide 2:1 


=“ 
CA 


ини 


I+ it I+ I+ 


Ф Філ Ф 


om о 
ло 


Di . . I h MATERIAL 
Ton DUM 1. Dimension shown with this symbol Walnut M 1 А1 Thompson 
Tolerances: are important and must be inspected for part ainu 


Fractional 
Angular 

Two place decimal 
Three place dec. 


pa 0 2. Dimensions with this symbol are critical 
005 to firearm function and must be inspected HARDNESS OPERATION NAME 
"7 100% 

— 


OPERATION NO. 


нии 


Dreannrictaryu and C'anfidantial ] .2 


61 


8.375+.020 


1.625+. E UEM 


Сезсен В 


1.625+.020 


Notes: 
1. Dimension shown with this symbol 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: are important and must be inspected for part 
! s . _ conformance eC ХХХ) PEL ve) TREAT RTN. 
Fac Е -= ""- Роге End 
T 5 a ee р EN 2. Dimensions with this symbol are critical 
Dems С XXX ы 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 5 1:2 


OET 


01.100 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ [+ I+ 1+ 


couo 
om of 
сл © 


ол 


So SRE ЕЕЕ, ( 8.375) J— — A 


E) 


( 2.45?) 1.930 


Notes: MATERIAL 

1. Dimension shown with this symbol Walnut M 1 А 1 Thompson 
are important and must be inspected for part ainu 

conformance —» КЫ TREAT PART NAME Fore En d 


2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS Сы (сін NAME 
100% M Barrel Groove 
LE 


OPERATION NO. 


Proprietary and Confidential 


.8125+.005 


ыша киин — рее жыл эсш 


SECTION А-А 


р : > Notes: MATERIAL 
аы: 1. Dimension shown with this symbol Walnut M 1 А1 Thompson 
Tolerances: are important and must be inspected for part ainu 
1 IHEAT TREAT PART NAME 
Ar cue ae Т. Беше раа 
2. Dimensions with this symbol are critical 
to firearm function and must be inspected HARDNESS CIFERATIONINAME 
[C XXX | XXX Iron Cut 


Won og di 


I+ i+ i+ It 


Two place decimal 
Three place dec. 


SE, Ee, ела ыгар, S YPSEDCIONARSÓ 


Dimensio in Inch Notes: MATERIAL 
! орва 1. Dimension shown with this symbol Wal M 1 А1 Thompson 
Tolerances: are important and must be inspected for part аши 


Fractional 


EU z decimal | 2. Dimensions with this symbol are critical Fore End 
Thre l; E а р to firearm function and must be inspected HARDNESS OFERATONINAME 27” 
i i dj Retaining Screw Hole 


OPERATION NO. 


Pronrietarv and Confidential 30 


I+ I+ i+ 1+ 


Won dg og 


cel 


(5 1.197+.020 


Ø 1.550+.020 


1.590+.020 
1.440+.020 


MATERIAL 
MIAI Thompson 
2. Dimensions with this symbol are critical Fore End 
to firearm function and must be inspected HARDNESS OPERATOR NAME 
100% ->і CC XXX) side & Bottom Cuts 
FINISH OPERATION NO. SCALE 


Dimensions аге in Inches | “№185: | P 
1. Dimension shown with this symbol 


Tolerances: are important and must be inspected for part 


Fractional 

Angular 

Two place decimal 
Three place dec. 


How we dl 


I+ i+ pg 


Ф .094+.003 
( 5.750 ) 
.020 x 45 Typ. 


ЕВЕ. 
- AMPH SECTION A-A 


MM 


( 1.710) 


Dimensions are in Inch : MATERIAL 
6 1. Dimension shown with this symbol Wal M 1 А1 Thompson 
Tolerances: are important and must be inspected for part alnut 


Fractional 
Angular 

Two place decimal 
Three place dec. 


conformance ^ X. | PEARTREAT ac Fore End 


2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS OPERATION NAME 
100% ы (CXXX) ud Swivel Cuts 


OPERATION NO. 


Hog wo M 


I+ i+ i+ it 


Proprietary and Confidential 


SECTION A-A 


Di 2 M I h Notes: | : . MATERIAL 
тылады ар ЕАР 1. Dimension shown with this symbol Walnut M l Al Thompson 
Tolerances: are important and must be inspected for part ainu 


Fractional 
Angular 

Two place decimal 
Three place dec. 


conformance HEAT TREAT PART NAM 
015 — Pe НАН ' A Fore End 


2. Dimensions with this Жет are critical 


to firearm function and must be inspected Wal AME OPERATION NAME 
100% ЕР С ХХХ Finger Grooves 
FINISH OPERATION NO. SCALE 


QA 
= 
о 


Hou dg og 


I+ I+ 1+ 1+ 


Dimensions аге in Inches  |Notes | Tn Pac 
1. Dimension shown with this symbol Walnut M ] Al Thompson 
Tolerances: are important and must be inspected for part ainu 


Fractional 
Angular 

Two place decimal 
Three place dec. 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected HARDNESS OPERATION NAME Н E 
100% «и С XXX Finishing 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential Stain and Oil Finish 70 1:2 


How Mo d 
I+ I+ i+ I+ 


LET 


ITEM NO. | PART NUMBER 


C 
az] 


Sling Swivel Loop 
Sling Swivel Ret. Screw 2 


Di ions are in Inche хое. Р | МАНИ 
тала ынны " 1. Dimension shown with this symbol M l A l Thompson 
are important and must be inspected for part 


Tolerances: 
Fractional 

Angular 

Two place decimal 
Three place dec. 


ини 


= 
= 
= 
= 


: 2. Dimensions with this symbol are critical Fore End Assembly 
FINISH 


to firearm function and must be inspected HARDNESS РРЕНАТОННАВВ 
МА. тә C.XXX 


OPERATION NO. 
Proprietary and Confidential 


851 


.131+.003 


sen pe | 


ааай FT 


( R.248 ) 
R-1/2 W 
R.094 Typ. 


Ne .496+.002 


.2385=.0035 


SECTION А-А 
SCALE 1:1 R.313 R.313 


Di 1 in Inch MATERIAL 

MEQUE йын 1. Dimension shown with this symbol AISI 4140 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
Fractional 01 conformance » | rm ХХХ) НЕАТ TREAT PART NAME 
Angular 5? В Р ER Austemper Fore End Iron 

01 2. Dimensions with this symbol are critical 

00 to firearm function and must be inspected HARDNESS OPERATION NAME 
oji 0 -, НЕС 42 - 48 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 1:1 


I+ + dA 1+ 


How dg og 


Three place dec. 


.242 x 24 UN 2A Thread 


i i i Notes: MATERIAL 
Тороо ate eh Ша 1. Dimension shown with this symbol AISI 1112 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
Tao place decimal 2 010 |2 Dimensions with this symbol are critical Carburize Fore End Retaining Screw 


Three place dec = to firearm function and must be inspected HARDNESS OPERATION NAME 
á АЫ ==} с ххх )| HRISN 84-88 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 


6ЕТ 


Dimensi e in Inches Notes: MATERIAL 
ее». 1. Dimension shown with this symbol M l Al Thompson 
Tolerances: are important and must be inspected for part 


Fractional 

Angular 

Two place decimal 
Three place dec. 


di 2. Dimensions with this symbol are critical 
00 5 to firearm function and must be inspected HARDNESS ЭРЕКАТОМ NAME 
| 100% 

— C.XXX 


OPERATION NO. 


I+ i+ I+ 1+ 


Proprietary and Confidential 


R.060 Typ. 


1.775 
.8875+.003 


1.302+.002 
.6510+.003 


Ф .612+.003 


Фе оф] А]в[с] 


R.625 


3.475 | 


2.310 1.480 


D ^ 3 І h MATERIAL 
кишин S 1. Dimension shown with this symbol AISI 1140 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


ганса deci a E pH 2. Dimensions with this symbol are critical None 
Thre р Дар ыры — + `005 |9 firearm function and must be inspected HARDNESS OPERATION NAME й 
ree place dec. LE 100% | LC XXX у HRB 100 Min. Basic Profile 


ТУТ 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 10 152 


СР 


( R.6075 Тур. ) 


R.060 Тур. 


| 


SECTION А-А 
SCALE 1:1 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


Fractional = +.0 HEAT TREAT PART NAME 

Angular А = +.5 2. Dimensions with this symbol are critical НЕСИЕ Frame 
Two place decimal = + .010 |^ y 

Three place dec. =+.005 


to firearm function and must be inspected HARDNESS OPERATION NAME 4 
100% чі С ХХХ Trigger Guard 
FINISH OPERATION NO. SCALE 


1.570--.003 


А . . І Notes: MATERIAL 
Dimensions ure ыы 1. Dimension shown with this symbol AISI 1140 M 1 А 1 Thompson 
Tolerances: are important and must be inspected for part 
Fractional = 015 [conformance — Бы HEAT TREAT PART NAME 
Angular =+.5° |. pi А ith thi bol: itical Frame 
Two place decimal = + 010 |2: imensions with this symbol are critica 
Three place dec. = + 005 FO firearm function and must be inspected HARDNESS CEERATONNAME i 
р я рр Men С ХХХ Receiver Platform 


ЄРТ 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 30 12 


SECTION B-B 
SCALE 2 


SECTION A-A 
SCALE 1:4 


Di . . I h Notes: MATERIAL 
€— —— 1. Dimension shown with this symbol AISI 1140 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


Fractional HEAT TREAT PART NAME F 
rame 


Angular 2. Dimensions with this symbol are critical 


Two place decimal | : ý 
to firearm function and must be inspected HARDNESS Oe r 
40 | 


toi i i 


I+ I+ I+ 1+ 


FINISH OPERATION NO. 


Proprietary and Confidential 


R.125 Typ. 
m Full Length 
MIAI Thompson 


R.188 Typ. 
= 5.038 es Around Contour 


AISI 1140 


Dimensions are in Inches Й а ' : 
1. Dimension shown with this symbol 


Tolerances: are important and must be inspected for part 
i дейн ге = FA 0 2. Dimensions with this symbol are critical Frame 
p бүз to firearm function and must be inspected 


Three place dec. 


005 HARDNESS OPERATION NAME 

„ш `` (аз and Radii 
FINISH OPERATION NO. SCALE 

Lmeeewwum | ______ | 30 (о 


МА! 


orl 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ I+ +++ 


.015 
SS 


.010 
.005 


2.125 Typ. 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


T 


6.375 Typ. 


AISI 1140 M1A1 Thompson 
НЕАТ TREAT PART NAME 
acea RENE 
HARDNESS OPERATION NAME 
eee] Stock Clearance 
FINISH OPERATION NO. SCALE 
‘ee ҚАН ЭШЕН 


SECTION A-A ( .100 Flat ) 


.306+.003 
.3525+.0025 


363 End of 
030 Radii Typ. 


R.030 Typ. 
SECTION B-B 
R.030 Typ. 

Dimensions аге in Inches | Notes: MATERIAL 


1. Dimension shown with this symbol 
Tolerances: are important and must be inspected for part AISI 1140 


MIAI Thompson 


conformance HEAT TREAT PART NAME 
du deor XXX Frame 
2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS OPERATION NAME : 

100% ж cM Magazine Cuts 
FINISH OPERATION NO. SCALE 

-ал-| |09 || 


Fractional 
Angular 

Two place decimal = 
Three place dec. 


ІІ 


I+ [+ 14+ I+ 


lod 


DETAIL B 
SCALE 2:1 


SECTION A-A 
SCALE 1:2 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Ada van МІАІ Thompson 


Tolerances: 


ых ven ds : ^ 2. Dimensions with this symbol are critical Frame 
Th: Өр ека di ma iya 00 5 to firearm function and must be inspected HARDNESS OER ATIONSAME з 
ree place dec. = +. Frame Retention Stop 


100% — С.ХХХ 


Proprietary and Confidential 


FINISH OPERATION NO. SCALE 


80 1:2 


R.188 Typ. 


A 


R.188 Typ. 


ү F ORE 


Da 


a] 


р SECTION D-D 
и 
t АСЕ” SCALET:2 
г ма И.М котур. 
Break Allowed 
SECTION A-A 
SCALE 1:2 

Dimensions are in Inches 


: MATERIAL 
1. Dimension shown with this symbol AISI 1140 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
ТӘНІН dedma 10 2. Dimensions with this symbol are critical 
wo place decima 0519 firearm function and must be inspected HARDNESS OPERATION NANE | 
100% ni Ce ЖЕН) Firecontrol Opening 
FINISH OPERATION NO. SCALE 


I+ 1+ I+ 1+ 


Douo 


Three place dec. 


6I 


SECTION B-B 
SCALE 1:2 


SECTION A-A 
SCALE 1: 2 


МТА! Thompson 


Notes: 


Dimensions are in Inches й | : : 
1. Dimension shown with this symbol 


Tolerances: are important and must be inspected for part 
Fractional = E 0 HEAT TREAT PART NAME Frame 
Angular Eu . : Е А x 
Two place decimal = + .010 2. Dimensions with this symbol are critical 
Three placedec. =% `00 5 to firearm function and must be inspected HARDNESS ВЕ : 
p - = + .005 | 100% кз Trigger Opening 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 100 12 


Ф .3765--.0015 Thru à Ф .3765+.0015 Thru 


т . . I h Notes: MATERIAL 
Споено алі ев 1. Dimension shown with this symbol AISI 4140 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


x rd decimal n 2. Dimensions with this symbol are critical 
WO piace decima 1005 |19 firearm function and must be inspected HARDNESS OPERATION NAME : 
95 [10095 "il Pivot Holes 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential ЕНЕ 110 12 


I+ I+ I+ I+ 


Three place dec. 


ISI 


TSI 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


нии 


ан 


ф.188+.0015 


This Side Onl 
[$$ .006 № | A[|B|C | 


@.302+.0015 
This Side Onl 
Фо оов [А [ВТС] 
AISI 1140 MIAI Thompson 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance 
— 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


MES. 


Proprietarv and Confidential 


НЕАТ КЕЗЕН PART NAME 


ЕЖЕН NEN 


HARDNESS OPERATION NAME 
—— 1 Rocker Pivot 


OPERATION NO. 


EST 


Ø.3135+.0015 Thru 


E3EKZTOIENEIIS 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


Fractional = + 5. conformance —» ee PART NAME ен Mai. 2-1 
инг decimal 0l ка jT 2. Dimensions with this ЖЕК»; are critical 
Thre р гин jr = + 005 to firearm function and must be inspected CERERI а самы МАМЕ 
ree place dec. = + .005 | 100% = (CXXX) Trigger Pivot 


FINISH OPERATION NO. 12 
Proprietary and Confidential 130 


Ф .156+.0015 


|2 00669] A] BIC 


SECTION B-B Ф .382+.0015 
SCALE 1:2. 190009 [А [В] 


.084 Slot Width 
Between Holes 


ф.2515+.0015 Р 
Фи Ав] | | DETAL A 
SCALE 121 


Di . : I h Notes: MATERIAL 
кыл Л 1. Dimension shown with this symbol AISI 1140 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


Fractional HEAT TREAT PART NAME 
Angular Frame 
Two place decimal 


+ 

* š n x z 22. 
Ж 2. Dimensions with this symbol аге critical 
+ 


% to firearm function and must be inspected HARDNESS EEN 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 140 1:2 


.32 Min. 


Full Thread 190 DETAIL В 
SCALE 1:1 


SECTION A-A 
242 x 24 NS - 2B SCALE] 1: 2 


.50 Min. 
Full Thread 


.242 x 24 NS - 2B 
Thread 


4 . . І h Notes: MATERIAL 
нь 1. Dimension shown with this symbol AISI 1140 EY 1 г Thompson 
Tolerances: are important and must be inspected for part 


Fractional 
Angular 

Two place decimal 
Three place dec. 


10 2. Dimensions with this symbol are critical Frame 
to firearm function and must be inspected HARDNESS GEERAWONNAME 
ооо | Threaded Holes 
FINISH OPERATION NO. SCALE 


.01 
9° 
0 
‚0 


вии 
I+ I+ I+ I+ 


9S] 


SECTION A-A 
SCALE 1:1 


Dimensions are in Inches 


1. Dimension shown with this symbol 


МІЛІ Thompson 


арав are important and must be inspected for part 
саа Fëmi z н j^ 0 2. Dimensions with this symbol are critical Ти 
Thr a ire T1 _ + 005 |9 firearm function and must be inspected HARDNESS CRERATIONINAME : 
p - = 005 | 100% - Mag. Retention Hole 


OPERATION NO. SCALE 


60 


Pronrietarv and Confidential 


.242 X 24 NS - 2B Thread 


БЕЛСЕН 


SECTION А-А 
SCALE 1:2 


Dimensions are in Inches  |Notes | uu 
1. Dimension shown with this symbol 


Tolerances: are important and must be inspected for part 


Fractional = 
Angular = 
Two place decimal = 
Three place dec. = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


I+ i+ i+ 1+ 


LSI 


R.010 Break АП Sharp Corners 
Around the Outside Contours 
and Magazine Opening Typ. 


. . . І һ Notes: MATERIAL 
енені ШЕН ПЕШӘ. т sisse dili AISI 1140 MIAI Thompson 
Tolerances: are important and must be inspected for part 


Fractional 
Angular 

Two place decimal 
Three place dec. 


0 2. Dimensions with this symbol are critical 

00 5 to firearm function and must be inspected HARDNESS OPERATION NAME Seis s EA 

005 | 100% "e С ХХХ Finishing Radii 
FINISH OPERATION NO. SCALE 


ша 
© 


lE gw ue gu 


I+ i+ I+ l+ 


651 


Text Height to be .100 High 


i 1 in Inch Notes: MATERIAL 
ниен өше Tees 1. Dimension shown with this symbol AISI 1140 M ] Al Thompson 
are important and must be inspected for part 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ии 


I+ i+ i+ + 


0 I5 conformance » КЕННЕН PART МАМЕ p. Баша СУ 


45 


2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS OPERATION'NAME 
100% >| —— Roll Marking 

FINISH OPERATION NO. SCALE 
"ағысын | | 190 ——— [ui 


MATERIAL 


AISI 1140 Ref. 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIA] Thompson 


Тиге: conformance 
= HEAT TREAT 
БЕР; o 77 Fam: 
Tyoplacedècimale + 010 2. Dimensions with this symbol are critical 
Three, place dec. = 2% 005 to firearm function and must be inspected HARDNESS | OPERATION NAME "IS 
0007077 [100% æ LC C.XXX )| HRB 100 Min. Finish 


FINISH OPERATION NO. SCALE 


Mao. Phosphate 200 


Proprietary and Confidential 


191 


Rear Grip Retaining crew 

Т 
ear Lever Retaining pring 
Mag. Latch Pivot 

Magazine Latch Spring 

Notes: 

1. Dimension shown with this symbol 

are important and must be inspected for part 


p> PART NUMBER | Ç 
ale 


quus 


Dimensions are in Inches 


МТА! Thompson 


Tolerances: 


: E conformance HEAT TREAT 
Ne its Rr pup rr. Г... 
T в inda ipd. >. O10 2. Dimensions with this symbol are critical 
Tim poe а — x 005 |! firearm function and must be inspected 


HARDNESS OPERATION NAME 
FINISH OPERATION NO. SCALE 


2” — C.XXX 
Proprietary and Confidential 


<91 


Фф .296--.002 


005 x 45° 


005 x 45° 


005 x 45° 


020 X 45° 


AISI 1215 


Dimensions are in Inches д К | н 
1. Dimension shown with this symbol 


are important and must be inspected for part 


MIAI Thompson 


Tolerances: 


Fractional =+ 015 conformance —» mC ХХХ) I" Catiurize 010 Min, Case | TREAT PART NAME Frame Latch 
Pug deci 1- A p^ 0 2. Dimensions with this asi are critical "Сенші 010 Min Case | 010 Min. Case 
Three dnce "a zt `00 5 to firearm function and must be inspected HARDNESS ee aS 

p та 100% —» C XXX НК15М 88 - 92 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 4:1 


Manufacturing Data: 
Spring Type: 
Outside melee 
Wire Diameter: 
Total Coils: 

Active Coils: 

Coil Type: 

Free Length: 

Wind Direction: 


Inspection Data: 
Load Length L1: 
Load P1: 

Load Length L2: 
Loap P2: 

Max. Solid Height: 
Spring works in a: 
Spring works over: 


Engineering Data: 
Spring Rate: 
Spring Index: 
Static Solid Stress: 
Stress Percentage: 
at Solid Height 


Helical Compression 


.275 inches 


.026 
3.5 
Closed, Not Ground 


„525 
Either Hand 


.320 inches 

2.5 +/-.5 Ibs. 

.195 inches 

4.0 165 +/-.5 Ibs. 
.180 inches 

.300 diameter hole 
.199 diameter rod 


12.0 Ibs/in. 
9.6 


177,300 psi 
52.4% 


Expand the last end coil on one end to 
an outside diameter of .325 +/-.005 
Reduce the last coil of the other end 
to an outside diameter of .235 +/-.005 


i i i Notes: MATERIAL 
И та РОР T нас лазы. ПИ | АТ Thompson 
Tolerances: are important and must be inspected for part 
Angular 2. Dimensions with this symbol are critical Stress Relieve Frame Latch Spring 


— C .XXX 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential % 


How od 
I+ i+ i+ 1+ 


Ё91 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ i+ I+ I+ 


.01 
^ 
.01 
.00 


.075+.003 


Notes: MATERIAL 
1. Dimension shown with this symbol AISI 1140 M 1 А1 Thompson 
are important and must be inspected for part 
0 2. Dimensions with this symbol are critical None Front Sight 
to firearm function and must be inspected HARDNESS OPERATION RAME 
100% ы HRB 100 MIN. 


FINISH OPERATION NO. 


Proprietary and Confidential Mao Phosphate 1:1 


Ф .148--.0005 


i i : Notes: MATERIAL 
Геза аиа инее 1. Dimension shown with this symbol AISI 1095 M ] Al Thompson 
Tolerances: are important and must be inspected for part 
Angular ет Neutral Salt Harden| Front Sight Retaining Pin 
to firearm function and must be inspected HARDNESS OPERATION NAME 
100% — COXXX HRC 48 - 53 


FINISH OPERATION NO. SCALE 


© 
— 
© 


uos wg ogg 


I+ I+ 1+ i+ 


Three place dec. 


591 


Ф .120+.002 


Di i in Inch Notes: MATERIAL 
и іліккен аа 1. Dimension shown with this symbol AISI 1095 M 1 Al Thompson 
Tolerances: are important and must be inspected for part 


Fractional 


conformance +=(_ XXX ) HEAT TREAT . . 
Angular ie ' CXXX ) Мое "UU" Indicator Pin 
cde Inca ааа 2. Dimensions with this symbol are critical 
равесешане а. to firearm function and must be inspected HARDNESS OPERATION NAME 
Three place dec. E. 5 
—ы | HRB 100 Min. 


OPERATION NO. 


Proprietary and Confidential 4:1 | 


Won og dg 


SECTION А-А” "m mm 


Фо oo ОА [5] 


Ф .242+.002 


A Ø .182+.003 


i ІН 


: : in Inches Notes: MATERIAL 
Dimensions ate 1 Inches 1. Dimension shown with this symbol AISI 1095 M 1 А] Thompson 
Tolerances: are important and must be inspected for part 
бл decimal л 2. Dimensions with this symbol are critical Magazine Latch Pivot 
—- C .XXX 
FINISH OPERATION NO. SCALE 


I+ [+ 1+ 1+ 


Three place dec. 


L91 


Di - . I h Notes: MATERIAL 
TTG UU NC 1. Dimension shown with this symbol M 1 А1 Thompson 


Tolerances: are important and must be inspected for part AISI 1020 


i = conformance IHEAT TREAT PART NAME . 
БЕТ сан асо) |= 77 Magie Бах 
Tus lace decimal ‘010 2. Dimensions with this symbol are critical 
Th р 1 d = `005 to firearm function and must be inspected HARDNESS OPERATION NAME 
ree placedec. =+. 100% 
ell 


OPERATION NO. 


Proprietary and Confidential 


691 


DETAIL А 
SCALE 2:1 


R.094 


Dimensions are in Inches 


1. Dimension shown with this symbol 
are important and must be inspected for part 


+015 conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% —ы С xx 


AISI 1020 MIAI Thompson 
E cn Side Profile 
[ы ыы ust eS с 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


How wg o 
+ 
әс 
ка 
© 


OLI 


R.313 


.031+.001 
Material Thickness 


Dimensions аге іп Inches | Notes: oa 
1. Dimension shown with this symbol M 1 Al Thompson 
Tolerances: are important and must be inspected for part 


ra deci T : n 2. Dimensions with this symbol are critical 
Thre р dun a ша pe `00 5 to firearm function and must be inspected HARDNESS OPER STONE 
ee place dec. = + .005 | 100% Bottom Profile 


FINISH OPERATION NO. SCALE 


20 1:2 


Proprietary and Confidential 


ILI 


R.250 Typ. 


R.219 
Typ. 


DETAIL A 
SCALE 2: 1 


МТА! Thompson 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Tolerances: 


Fractional Se .01 HEAT TREAT PART NAME . 
ее = t5 |ә. Dimensions with this symbol are critical КИВ Magazine 
Two place decimal = + 010 |2 Dimensions with this symbol are critica 
p Й. to firearm function and must be inspected HARDNESS OPERATION NAME 4 
Three place dec. = + .005 Rear Opening 


"cd — C.XXX 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential REGENDI 30 12 


Dimensions аге in Inches  |Notes: — | a MATERIAL 
Е ipo CE 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


Fractional 
Angular 

Two place decimal 
Three place dec. 


conformance HEAT TREAT PART NAME 
2 TOME ae HELME “ео Magazine Вох | Box 


2. Dimensions with this sana are critical 


to firearm function and must be inspected HARDNESS ышы ы 3 МАМЕ 
100% ы 2р Е 


OPERATION NO. 


og we dl 

I+ i+ I+ 1+ 

соо 

as о — 
сл © 


Proprietary and Confidential 


R.010 Typ. 


1.175 .900 


.005 Lance Clearance 
Min. Typ. 


. . . I h Notes: MATERIAL 
Dantenosong Quen agen 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
В i conformance He ХХХ) HEAT TREAT PART NAME e 
E ana нина 
T g адь дыны | 2. Dimensions with this symbol are critical 
Three. ls ee х to firearm function and must be inspected HARDNESS CIIESATKON НАМЕ А 
р | | ад C XXX Bottom Retention 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 50 1:1 


How nog 
I+ i+ I+ 1+ 


ЕЛ 


РАТ 


1.190 Тур. 


Ф .156 Typ. 


Dimensions аге in Inches | Notes: : VOS 
: nt: aces 1. Dimension shown with this symbol M l A l Thompson 
Tolerances: are important and must be inspected for part 


Fractional = + 015 [conformance _ ui HEAT TREAT PART NAME қ 
Angular САҢ ne = Magazine Box 
Two place decimal = ғ .010 | ^ Dimensions with this symbol are critica 
Three неді” е 00510 firearm function and must be inspected HARDNESS CRERATIONNANE . 
Р (007077 роо зыў Round Indicators 


m 


FINISH OPERATION NO. SCALI 
Proprietary and Confidential 60 152 


SLI 


Dimensions are in Inches 


Tolerances: 

Fractional + .015 
Angular S 
Two place decimal .010 
Three place dec. .005 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


мы — CIXXX 
Proprietary and Confidential 


AISI 1020 MIAI Thompson 


HARDNESS OPERATION NAME 


FINISH OPERATION NO. 


Black Oxide 


| 
| 


Di . . In h Notes: MATERIAL 
DUE 1. Dimension shown with this symbol M 1 А1 Thompson 

Tolerances: are important and must be inspected for part 
’ Fractional =+. conformance — С. ХХХ) HEAT TREAT PART NAME Е 

Angular о eue Magazine Box Assembly 
4 Two place decimal = +. . Dimensions with this symbol are critica 
Thies alee d ЗЫ to firearm function and must be inspected HARDNESS OPERATION NAME 

ее placedec. = +. 100% 
Eu: 


OPERATION NO. 


9LT 


Proprietary and Confidential 


1.313 Typ. 
282 Typ. 


256+.010 
R.281 Typ. R.030 Typ. 


R.020 Typ. 


R.050 Typ. 


R.125 Typ. 037:-002 


Material Thickness 


R.010 Max. 
Die Roll 


i i in Inch Notes: MATERIAL 
кыраш ыо 1. Dimension shown with this symbol AISI 1118 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
2. Dimensions with this symbol are critical None Mag. Box Bottom 


Angular 
to firearm function and must be inspected HARDNESS OPERATION NAME 


+ .01 
+.5° 
Two place decimal = + .010 
c: ТЕ C XXX )| HRB 100 Min. 


FINISH OPERATION NO. SCALE 


8/1 


R.250 Typ. 


DETAIL A 1.000 


.047+.002 
Material Thickness 
222 


Dimensions аге іп Inches |Notes: | Mises 
1. Dimension shown with this symbol 


Tolerances: are important and must be inspected for part 


Fractional 5 conformance _ а, +=(_ XXX ) 


rng e decimal 2. Dimensions with this symbol are critical 
р to firearm function and must be inspected HARDNESS OPERATION NAME 


Three place dec. 100% » НВ15Х 88-92 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide poca pu 


"AISI 1010 МТА! Thompson 
"CaseHrdn.002-004| Magazine Follower 


oouo 
Com of 
© 


I+ I+ ++ 


ll 


6.1 


.675 To .390 
Theo. Intersection 


Notes: 
1. Dimension shown with this symbol 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: are important and must be inspected for part 
: ^ " conformance mC ххх) HEAT TREAT : 
T E — miele 010 2. Dimensions with this symbol are critical 
100% —ы 1ае ггоше 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 10 1:1 


Di . . І һ Notes: MATERIAL 
арыстаны з, 1. Dimension shown with this symbol AISI 4140 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


: conformance 
ee өы 10 1 5 — а. 75] TREAT PART NAME Magazine Latch 
8 2. Dimensions with this symbol are critical 


ae P -ie c к to firearm function and must be inspected HARDNESS Edad RAME Pi t H ] 
= 1УО ое 


OPERATION NO. 


нии 


ана 


Proprietary and Confidential 


ISI 


SECTION B-B 
SCALE 2:1 


.19 Latch Cut Runout 


SECTION A-A 


Notes: 
1. Dimension shown with this symbol 


Dimensions are in Inches 


AISI 4140 MIAI Thompson 


Tolerances: are important and must be inspected for part 
F i 1 = HEAT TREAT PART NAME s 
Tae place decimal = 2. Dimensions with this symbol are critical 


I+ i+ I+ 1+ 


to firearm function and must be inspected 


HARDNESS OPERATION NAME 
100% nun Rs eee ae Latch Surface 

FINISH OPERATION NO. SCALE 
асан] [0730 ја 


Three place dec. 


Dimensions are in Inches 


Two place decimal 
Three place dec. 


1+ I+ I+ I+ 
м 

Sa era 
> 


вии 


СЗТ 


1.000 To € 
of R.125 
R.203 


.125 


Notes: MATERIAL 

1. Dimension shown with this symbol 

are important and must be inspected for part AISI 4140 
2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS ӘКЕКАПОМИЯМЕ 
— 


Proprietary and Confidential 


Lever Arm 


7715, 40 


ion 003 


$$ о1о | A[B[ C. 


: 4 in Inch Notes: MATERIAL 
ООВ M HER 1. Dimension shown with this symbol AISI 4140 M ] Al Thompson 
Tolerances: are important and must be inspected for part 
Fractional 3 І 5 conformance tC ХХХ) HEAT TREAT PART NAME : 
kanale % Ai: Magazine Latch 
he MT IC NR 2. Dimensions with this symbol are critical 
р to firearm function and must be inspected HARDNESS OPERATION NAME 
10094 an С ХХХ Lever Hole 
FINISH OPERATION NO. SCALE 


on 
на 
о 


Hog ue og 


I+ I+ 1+ I+ 


Three place dec. 


EST 


781 


Dimensions аге іп Inches Notes: 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


1. Dimension shown with this symbol 
are important and must be inspected for part 


= 015 conformance —À 


2. Dimensions with this dde are critical 
to firearm function and must be inspected 


100% » 


Proprietary and Confidential 


Knurl to Suit 


~ AIST 4140 MIAI Thompson 


HEAT fer ст зы PART NAME 


Magazine Latch 


HARDNESS OPERATION NAME 
— mm 


OPERATION NO. 


581 


Dimensions аге іп Inches 


Tolerances: 
Fractional 
Angular 


Two place decimal = 


Three place dec. 


I+ i+ i+ 1+ 


.01 
Si 
.010 
.005 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


к, ed 
Proprietary and Confidential 


MATERIAL 


AISI 4140 


HEAT TREAT 
Harden &Temper 


HARDNESS 


HRC 40 - 45 


FINISH 


МТАТ Thompson 


PART NAME 


Magazine Latch 


OPERATION NAME 


Heat Treat 
70 


OPERATION NO. 


ITEM NO. PART NUMBER 
Magazine Latch кек жи 
Mag. Latch Pivot ЕШ) 


Rivet АП Around 
.675+.010 


Dimensions аге іп Inches [|Notes: | "c ID 
1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


Fractional 5 conformance — ж} (ХХХ ) HEAT TREAT PART NAME " 
ee Magazine Latch Assembly 
FINISH 


Angular 2. Dimensions with this symbol are critical 


Two place decimal to firearm function and must be inspected HARDNESS OUERATIORIRAME 
adit — C.XXX 


Three place dec. 
OPERATION NO. SCALE 
Proprietary and Confidential Mag. Phosphate 


ии 

I+ I+ bd 

Ф Філ Ф 

Ф ом 
о 


981 


481 


Manufaturing Data: 


Spring works in: 
Spring works over: 


Engineering Data: 
Spring Rate: 
Spring Index: 


Dimensions are in Inches 


Tolerances: 


Fractional = + .01 
Angular = +.5° 
Two place decimal = + .01 
Three place dec. = + .00 


Spring Type: Torsion 
Outside Diameter: .355 inches 
Wire Diameter: .051 

Total Coils: 4.5 

Active Coils: 4.5 

Coil Pitch: 4131 

Body Length: .675 

Wind Direction: Right Hand 
Inspection Data: 

Arm Angle: 240 deg 
Torsional Moment: 2.15 Ibs-in 
% of Mat. Tensile: 54% 


.375 diameter hole 
.188 diameter rod 


.036 Ibs-in/deg 
6.0 


Notes: 


0 
5 


100% » 


1. Dimension shown with this symbol 
are important and must be inspected for part 


5 conformance = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


Proprietary and Confidential 


л 


HARDNESS OPERATION NAME 


88I 


088 Typ. 


.025+.002 
Material Thickness 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


BN 


Proprietary and Confidential 


Dimensions are in Inches 


AISI 1010 MIAI Thompson 
pl Magazine Retainer 
HRB 100 Min, r 


FINISH OPERATION NO. 12 


Black Oxide 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


CA 


нии 
I+ i+ It I+ 
соло 
om of 
сл © 


681 


Inspection Data: 


1. To work freely in a 1.185 x .841 rectangle 

2. Load @ 3.500 = 2.8 Lbs +/- .25 Ibs. 

3. Solid Height Max.= .935 

4. Wind = Right Hand 

5. Free Length Minimum = 11.00 

.043 +.0005 


Manufacturing Data: 


Free Length = 11.50 
Coils Total = 20 
Coils Active = 20 
Ends = Plain 
Wire Diameter = .043 

Material = Music Wire ( ASTM A228) .750 

Heat Treat - Stress Relieve 1.094 


Dimensions аге in Inches | Notes: — ОР? 
1. Dimension shown with this symbol 


are important and must be inspected for part 


MATERIAL 
HEAT TREAT PART NAME к 2 
Magazine Spring 
to firearm function and must be inspected HARDNESS OPERATION NAME 
e ed 
FINISH OPERATION NO. SCALE 
sean 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


2. Dimensions with this symbol are critical 


i+ I+ i+ 1+ 


061 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Won gw dg 


I+ I+ I+ 1+ 


Sous 
© — of 


Oiler Top 
Oiler Cap 


ығы 
IVO 
| | Oiler Threaded Insert 
Bereta 
pa 


Notes: MATERIAL 
1. Dimension shown with this symbol M 1 А 1 Thompson 
are important and must be inspected for part 
5 conformance — ж} HEAT TREAT PART NAME а 
сота ы Oiler Assembly 
2. Dimensions with this symbol are critical 
HARDNESS OPERATION NAME 
стс MERE roO 
Ж 


© 


to firearm function and must be inspected 


100% » 


Proprietary and Confidential 


(3 .688+.001 


.031+.002 Material Thickness 


Di : in Inches Notes: . . MATERIAL 

ра ыны 1. Dimension shown with this symbol AISI 1010 M 1 Al Thompson 
Tolerances: are important and must be inspected for part 

; ` conformance HEAT TREAT PART NAME . 

T 8 — ў 2. Dimensions with this symbol are critical 

ipud cup me OR а to firearm function and must be inspected HARDNESS 

| C .XXX 

FINISH OPERATION NO. SCALE 
Proprietary and Confidential is 


on wg dl 


I+ I+ ТЕТЕ 


Three place dec. 


161 


47! 


Dimensions аге in Inches 


Tolerances: 
Fractional 

Angular 

Two place decimal 
Three place dec. 


Hop wd dl 


I+ I+ I+ 1+ 


o» A 


.031+.002 Material Thickness 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance 
| 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% » 


Proprietary and Confidential 


MATERIAL 


AISI 1010 


MIAI Thompson 
э Oiler Bottom 


OPERATION NO. 


2:1 


Є61 


5/16 х 24 Thread UNEF 2A 


123 


5:0 
Д 


SECTION А-А 


Ф .054+.001 


Dimensions аге іп Inches  |Notes: | Б MATERIAL 
1. Dimension shown with this symbol AISI 1215 
Tolerances: are important and must be inspected for part 


MIAI Thompson 


Fractional ==. 015 [conformance у me Oiler Cap 
en deci j= a à 2. Dimensions with this symbol are critical 
. = c. 0, 
"M UU e 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 24 


229 .096+.002 
Ф .106+.002 


.244+.003 


.010 X 45° 


10742003 


Dimensions аге in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


vol 


I+ i+ I+ 1+ 


.015 
9° 
.010 
.005 


254 


N : MATERIAL 
Dna shown with this symbol AISI 1118 M 1 А1 Thompson 


are important and must be inspected for part 


conformance HEAT TREAT PART NAME . 
т НИЕ nes 
2. Dimensions with this symbol are critical 
to firearm function and must be inspected HARDNESS OPERATION NAME 
EA. | C.XXX 
А FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 22 


©61 


. . : Notes: MATERIAL 
ee шаи 1. Dimension shown with this symbol AISI 1095 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
Fractional 5 conformance —ы eC ХХХ) HEAT TREAT PART NAME к я . 
e.s Neutral Salt Harden Oiler Door Pivot Pin 


.01 
Angular [M 2. Dimensions with this symbol are critical 
.00 


Two place decimal 5 to firearm function and must be inspected HARDNESS OL ERATION NAME 
oo HRC 48-53 


Three place dec. 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 4:1 


Wow og og 
I+ I+ i+ I+ 


961 


.245+.003 


.03 1.002 


Material Thickness 


& . - h Notes : MATERIAL 
атынын ыы 1. Dimension shown with this symbol AISI 1095 M ] Al Thompson 
Tolerances: are important and must be inspected for part 


Fractional = 
Angular = 
Two place decimal = 
Three place dec. = 


1+ I+ I+ I+ 


015 conformance » XXX PART NAME . : 
ү 2. Dimensions with this symbol are critical Sp rng Temper Oiler Door Sp ring 


to firearm function and must be inspected HARDNESS OPERATION НАМЕ 
—- (C XXX ) | НВА 74-77 


FINISH OPERATION NO. 


Proprietary and Confidential Black Oxide 


[61 


.031-=.003 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Neoprene Rubber MIAI Thompson 


Tolerances: А 

сире ТО М : So 2. Dimensions with this symbol are critical 

Thee a cie = + 005 [0 firearm function and must be inspected HARDNESS OPERATION NAME 
p - 22 9951909; БЕРЕН C.XXX 70 Durometer 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black 


861 


4.313+.015 


Ф .053+.001 


Notes: 
1. Dimension shown with this symbol 


Dimensions are in Inches 


МТА! Thompson 


Tolerances: are important and must be inspected for part 
шү died l= = pm 2. Dimensions with this symbol are critical 
dies place de E = + 005 to firearm function and must be inspected HARDNESS 
. == Em 0, 
ME. 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 1:1 


661 


SECTION A-A 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ll 
I+ I+ I+ 1+ 


| 


45° Тур. 


A 


5/16 x 24 UNEF - 2B Thread 


Фо oi G)[A [B] PD 


Notes: MATERIAL 
1. Dimension shown with this symbol AISI 1215 M 1 А1 Thompson 
are important and must be inspected for part 
2. Dimensions with this symbol are critical Oiler Threaded Insert 
—» C.XXX 
FINISH OPERATION NO. SCALE 


R1.250 


SECTION A-A 


күте | | SCALE 4: 1 


. This Si 
Die Roll This Side 0974.002 


<a 


1.456 R.031 


Di А А І h MATERIAL 
SESS tile Eh eee 1. Dimension shown with this symbol AISI 1070 M 1 Al Thompson 
ЕРЕ are important and must be inspected for part 


Fractional 


conformance 
E 
e pen decimal : 2. Dimensions with this symbol are critical Spring Temper Pivot Plate - Sheet 1 
NO peace COCNA : to firearm function and must be inspected HARDNESS OEERATON NAME 
рше: Ge ppt Eur qu 


OPERATION NO. 


Won ue dl 


I+ i+ dA 


Proprietary and Confidential 1:1 


107 


DETAIL A 
SCALE 4: 1 


030+.002 Typ. 


ule SECTION B-B 


ATSI 1070 MIAI Thompson 
Spring Temper Pivot Plate - Sheet 2 
to firearm function and must be inspected HARDNESS OPERATION NAME 
pom O Е: 
FINISH OPERATION NO. SCALE 
с | Мое | 


Dimensions аге in Inches Notes: | ЕРКІ 
1. Dimension shown with this symbol 


are important and must be inspected for part 


5 conformance » 


.01 
РА 0 2. Dimensions with this symbol are critical 
.00 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ІСІ 
1+ i+ I+ I+ 


TOT 


І 


пыс ылы: 
Pivot Plate Pin, Sear 
Pivot Plate Pin, Trigger 


Di - . In h Notes: MATERIAL 
иеп АЕ EDT 1. Dimension shown with this symbol M l Al Thompson 
Tolerances are important and must be inspected for part 
Б |е ~_ Pivot Plate Assembl 
Angular 3 2. Dimensions with this symbol are critical IVO ate Assem 
00 5 to firearm function and must be inspected HARDNESS ана 
ое „ы 


Two place decimal 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential Mag А Phosphate 2:3 


Won ow og 
I+ I+ i+ 1+ 
© 
— 
о 


Three place dec. 


£0c 


0.216-.001 


.1425+.0025 


Dimensions are in Inches | Notes: 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Wow gw og 


I+ I+ I+ 1+ 


1. Dimension shown with this symbol 
are important and must be inspected for part 


015 conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


cd 
Proprietary and Confidential 


D .373+.001 


SOT 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ 14 14 1+ 


.01 
‚5° 
010 
‚005 


Notes: MATERIAL 
1. Dimension shown with this symbol 


MIAI Thompson 
are important and must be inspected for part Walnut ч pm 


conformance HEAT TREAT PART NAME : 
ae SS Rear 
2. Dimensions with this symbol are critical 
to firearm function and must be inspected HARDNESS OPERATION NAME 
ad C.XXX 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 1:1 


90 


Dimensions аге in Inches Notes: 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


yog gy og 


1. Dimension shown with this symbol 
are important and must be inspected for part 


+015 conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 
100% 


Proprietary and Confidential 


MATERIAL 
Walnut 


HEAT TREAT 


MIAI Thompson 


PART NAME 


LOC 


1.975 Ref. 


К1.50 


.25 Straight 


B| ( .227) 


2.18 К1.00 
R2.00 


2,79 


К.75 


Dimensions аге in Inches А . А А 
1. Dimension shown with this symbol 


are important and must be inspected for part 


ium MIAI Thompson 


Tolerances: 
a deci = [^ 2. Dimensions with this symbol are critical 
Thre р i — z za `00 5 to firearm function and must be inspected HARDNESS OPERATION NAME 2 
ее place dec. ia 100% | C ХХХ Side Profile 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 20 I2 


807 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


yon go al 


+ .015 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% —= С.ХХХ 


Pranrietarv and Canfidential 


30 


FINISH OPERATION NO. 
1-2 


60c 


R7.00 Typ. 


2.526 Typ. 


R7.75 Typ. 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


+ 015 conformance 


а TREAT PART NAME Rear Grip 
2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS OPERATION NAME 
100% ay — —7 End Profile 

FINISH OPERATION NO. SCALE 
meses | _____ i 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


How n og 
+++ 
NERA 

o 


R1.50 ы 
| Rear Grip Radius SECTION A-A Г> 
R.50 
Finger Groove ( R1.022 ) 
Cut C, for 
R1.015 Cut 


R.875 Runout Radius 
for R1.015 Cut 


Тена ше I ав 1. Dimension shown with this symbol M 1 А1 Thomp son 
Tolerances: are чк and must be inspected for part 
i contormance HEAT TREAT PART NAME . 
Е 2. Dimensions with this symbol are critical 
F to firearm function and must be inspected HARDNESS OPERATONNAME А 
005 | 100% СС XXX) Top Finger Groove 


Two place decimal 
OPERATION NO. SCALE 
Proprietary and Confidential 50 liz 


Wow Hog 


I+ I+ I+ I+ 


Three place dec. 


Lc 


of Finger Groove 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


How dg og 


HE gg 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


—>ł C.XXX 


pM RearGrip 2 
HARDNESS OPERATION NAME . 
aM Bottom Finger Groove 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 60 1:2 


R.219 Typ. 


gr 
---» 
Variable Radius Fillet 


Around Profile 


pd 

E 

RT 

= R.030 
TRUE R.030 


Di - alach Notes: | à | MATERIAL 
еннен Ed 1. Dimension shown with this symbol M 1 А1 Thompson 
ананын are important and must be inspected for part 


Un 


Fractional 
Angular 

Two place decimal 
Three place dec. 


2. Dimensions with this symbol are critical Rear Grip 

to firearm function and must be inspected HARDNESS Е чи Е 

100% Back Radii - Sanding 
70 . 


Pronrietarv and Confidential 


Wow god 


I+ +++ 


Фол 
> — о 
я © 


TIT 


ЕТС 


Dimensions are in Inches Notes: 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


нии 


1. Dimension shown with this symbol 
are important and must be inspected for part 


015 conformance » 


3 2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


des — C.XXX 
Proprietary and Confidential 


NONSE E "NE 
Stain and Oi 


РТС 


.06 Slot 
.060 


Slot Width 
30? 


©) pep ee 


Ø .434+.003 Ø.250 
242 x 24 NS - 2A Thread 


4.425 


. . . Notes: MATERIAL 
Dimensione apai inches 1. Dimension shown with this symbol AISI 1212 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


015 conformance » ( XXX ) HEAT TREAT PART NAME . 
Я 0 
2. Dimensions with this ххх. are critical Carburize .70% C Rear Grip Ret. Screw 


to firearm function and must be inspected HARDNESS OPERATION NAME 
100% а eC C.XXX )| HRISN 88 - 92 


FINISH OPERATION NO. 


Proprietary and Confidential Black Oxide 1:1 


Fractional 
Angular 

Two place decimal 
Three place dec. 


© 


ии 
I+ I+ I+ 1+ 
Sous 
о — 


R.125 Typ. 
025 x 45° Typ. 


Ф .138+.002 Typ. 
ЕЗ 0040) А [В] С. 
(5.130 


53 


1.0 


.094+.002 
Material Thickness 


| i 375 
i i i Notes: MATERIAL 

ка I E 1. Dimension shown with this symbol AISI 1010 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
Fractional conformance —— = He ХХХ) HEAT TREAT PART NAME ° 
Angular EE aa None Rear Sight 

2. Dimensions with this symbol are critical 

to firearm function and must be inspected HARDNESS . OPERATION NAME 

100% — C.XXX HRB 100 Min. 


Two place decimal = 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential Mag. Phosphate b 


R.062 Typ. 


CA 


и 


oouo 
O= o= 
Яс 


Ш 


I+ I+ I+ i+ 


Three place dec. 


Ф .124+.001 


Dimensions аге in Inches 


Won gw og 


Ig d d 


Two place decimal 
Three place dec. 


912 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


—ÀL 


Proprietary and Confidential 


.233+.003 


А . . Notes: MATERIAL 
какаш 1. Dimension shown with this symbol AISI 1050 1340 M 1 А 1 Thompson 
Tolerances: are important and must be inspected for part or 


г зит. ади = + 015 conformance = PART NAME Re C eiv er 


Angular +5 2. Dimensions with this symbol are critical 


Two place decimal = = .010 to firearm function and must be inspected HARDNESS OPERATION NAME 
Three place dec. + .005 | 100% C ХХХ 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 1:2 


LIZ 


8Ic 


БӘНИ 13.200+.010 Жы. сле. | 


1.4275+.0025 


Dimensions аге іп Inches | Notes: — ийе 
1. Dimension shown with this symbol 


Tolerances: are important and must be inspected for part 


Fractional conformance —» eC ХХХ) 


Angular 2. Dimensions with this symbol are critical 


Two place decimal to firearm function and must be inspected 
Three place dec. 100% — 


= 
сл 


Won gn og 


I+ i+ I+ 1+ 


eouno 
— о 
© 


Proprietary and Confidential 


1.805 COM PNE 


65 1050 ог 1340 | MIA ues - 
777 Receiver Blank 


617 


: : in Inches Notes: | MATERIAL 
пишини ыа 1. Dimension shown with this symbol M ] Al Thompson 
Tolerances: are important and must be inspected for part 


нет сти] ый 01 5 conformance —ы PART NAME В. есе iv er 
ты decimal а В p^ 0 2. Dimensions with this symbol are critical 
Ti р im Е” T а 005 to firearm function and must be inspected HARDNESS OER ATONE 
ree place dec. = + .005 | 100% C ХХХ Rear Chamfers 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 20 12 


0cc 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Wow dM M 


I+ it I+ 1+ 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance 
— 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% 


Denemmotemr and £'mní1dantiaol 


HARDNESS 


OPERATION NO. 


1.315 


.245+.003 


OPERATION NAME Ead Profile 
20 


1-2 


106 


Typ. Around Contour 
3 Surfaces 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Tolerances: 


Fractional = + 015 | conformance _ 

ч» ы decimal = s үй o |2 Dimensions with this symbol are critical 

Tire p 5. a = + 00519 firearm function and must be inspected 
ree place dec. Er. 100% 


— 


C.XXX 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 40 1:2 


HARDNESS OPERATION NAME 


CCT 


1.430 Typ. .3675=.003 


В.180 Тур. 


MIAI Thompson 


Notes: 
1. Dimension shown with this symbol 


Dimensions are in Inches 


Tolérances: are important and must be inspected for part 
ен ГАР |= > n 2. Dimensions with this symbol are critical 
Thre p ie rm: — + `005 | © firearm function and must be inspected HARDNESS 
ree place dec. = +. 100% 
— 


SCALE 


1:2 


OPERATION NO. 


OPERATION NAME Front Cut 
50 


Proprietary and Confidential 


ЕСС 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ i+ i+ 1+ 


.01 
3^ 
.010 
.005 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% —- С.ХХХ 


М1А1 Thompson 


HARDNESS OPERATION NAME 22 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 60 1:2 


: : in Inches Notes: — | | MATERIAL 
езана ша iti Husten 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
я у conformance (ххх ) HEAT TREAT PART NAME Ы 
БЕ ин | кеге 
Т в ONT, 010 2. Dimensions with this symbol are critical 
VO Еее ая ў to firearm function and must be inspected HARDNESS OPERATION INANE > 
005 | 100% ше С ХХХ Magazine Cut 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 80 12 


uon god 


I+ f+ 1+ 1+ 


© 
Ф 
сл 


Three place dec. 


SCC 


9cc 


.010 Max. Break Typ. 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ІІІ 


PE pd 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% » 


Proprietary and Confidential 


HEAT TREAT PART NAME 5 
DEDE 
HARDNESS OPERATION NAME ў j 

ам ек Housing Relief Cuts 


OPERATION NO. 


LTT 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Hog dn og 


I+ i+ i+ 1+ 


.1290--.0015 


SECTION А-А 
SCALE 1:1 


.122+.001 


Notes: MATERIAL 
1. Dimension shown with this symbol M 1 А1 Thompson 
are important and must be inspected for part 
He( XXX ) HEAT TREAT PART NAME Н 
Receiver 
2. Dimensions with this symbol are critical 
to firearm function and must be inspected HARDNESS OPERATION NAME = ч 
— C.XXX Housing Rails 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 100 12 


8cc 


SECTION A-A 
SCALE 1:1 


MIAI Thompson 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Tolerances: 


a doit _ = "m 2. Dimensions with this symbol are critical 
Thre Hà жез = + `005 | © firearm function and must be inspected HARDNESS OBERT : 
р С. Zi 100% Cutter Relief 


FINISH OPERATION NO. SCALE 


110 1-2 


Pranrictary and ('Ontfidental 


6cc 


R.250 Typ. 
4 Places 


R.060 Typ. 


( .129) 


SECTION A-A 
SCALE 1:1 


MIAI Thompson 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Tolerances: 


ар deci P : Ем. 2. Dimensions with this symbol are critical 
Th ор м ET = 4 1005 to firearm function and must be inspected HARDNESS OPERATION NAME : 
ree place dec. =. 100% С XXX Bolt Opening 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 1 20 1:2 


0tc 


R.010 Max. Break (1. 092 ) 


Typ. 
SCALE 1:2 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


2 = 4 conformance HEAT TREAT PART NAME s 
heir acil nme eM o НИИ а 
Поль decime: = X 2. Dimensions with this symbol are critical 
Three. lace d = + 005 | firearm function and must be inspected HARDNESS SERN NAME 
e place dec. E. 10094 Bolt & Rivet Relief 


FINISH OPERATION NO. SCALE 


Proprietary and Confidential 


ТЕС 


4.030+.010 


.875+.003 


SECTION А-А 
SCALE 1:1 


МІЛІ Thompson 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Tolerances: 


Fractional =+ 015 conformance — PART NAME Receiver 
шеи дебит = т cm 2. Dimensions with this symbol are critical 
Thr ies pma t. 005 to firearm function and must be inspected HARDNESS OER ATION ANE 

p ее. Handle Slot 


100% — C XXX 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 140 152 


6.410+.010 


Notes: 
1. Dimension shown with this symbol 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: are important and must be inspected for part 
Fractional = + 015 коша — а Receiver 
a mom m Е (m 2. Dimensions with this symbol are critical 
Three, la d a = + 005 |'9 firearm function and must be inspected HARDNESS OPERATION NAME n 
ee place dec. 7 100% Handle Opening 


FINISH OPERATION NO. SCALE 


150 


Dennriatary and (Ctanhaantal 


EET 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


one 
ка о 
© CA 


oy yog 


1+ I+ DEOR 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% — C XXX 


Фе о%@]А[в[с| 


HARDNESS OPERATION NAME 
s NC Bolt Hole 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 1 60 1:2 


SECTION A-A 
SCALE 1 :2 


DETAIL B 
SCALE 1:1 


.0575+.0025 


Dimensions аге in Inches | Notes: ra 
1. Dimension shown with this symbol M ] Al Thompson 
Tolerances: are important and must be inspected for part 


| 


Fractional 


<CXXX ) 
om pr decimal | 2. Dimensions with this symbol are critical Receiver 
Те place (S у to firearm function and must be inspected HARDNESS OPERATION NAME к 
=s} (CO XXX Barrel Thread Relief 
FINISH OPERATION NO. SCALE 


Ш 
I+ lt I+ I+ 


ІІ 


SET 


.850 X 10 Thread 
Square Thread 
Min Diameter = .775 +/-.002 


SECTION A-A 
SCALE 1:2 


Di 4 s I ch s Notes: | . . MATERIAL 

RAS ESS ате БАЛЫҚ» 1. Dimension shown with this symbol M || А] Thompson 
Tolerances: are important and must be inspected for part 
Fractional conformance —ы т TREAT PART NAME pews Receiver | ece iv er 


Angular 2. Dimensions with this symbol are critical 


Two place decimal : - 
to firearm function and must be inspected HARDNESS ЕЯ ice В NAME 
FINISH OPERATION NO. SCALE 


I+ i+ I+ 1+ 


ei th 


9€c 


SECTION A-A 
SCALE 1:2 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


How dw og 


I+ i+ i+ im 


0 
S 
0 
.0 


15 


10 
05 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance 
— 


2. Dimensions with this мет are critical 
to firearm function and must be inspected 


10096 » 


Proprietary and Confidential 


M1A1 Thompson 


ПАРИ TREAT PART NAME ewe Receiver | 


HARDNESS OPERATION NAME 
p Bolt Lead 


Фо os [A [BIC 


Di ; in Inch Notes: MATERIAL 
ny eee 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
: ý conformance eC ХХХ) HEAT TREAT PART NAME . 
AN ор шла 
Т Б lace decimal : 2. Dimensions with this symbol are critical 
Wo place decima to firearm function and must be inspected HARDNESS OPERATION NAME 
100% з С ХХХ Веаг Hole 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 200 1:2 


Won wg og 


I+ I+ I+ i+ 


© 
= 
© 


Three place dec. 


LEC 


11.950 


(.350) 


@.127+.001 Typ. 
Plo 004(0|A|B|C. 


SECTION A-A 
SCALE 1:1 


D . . . h Notes: MATERIAL 

МОЕ are- W пена 1. Dimension shown with this symbol M 1А1 Thompson 
Tolerances: are important and must be inspected for part 
Angular Е 2. Dimensions with this symbol are critical Receiver 
‘Thies ulace dec | to firearm function and must be inspected HARDNESS OPERATION МАМЕ" “е . 
TNT —- CC XXK) Rear Sight Rivet Holes 


Two place decimal 
OPERATION NO. SCALE 
Proprietary and Confidential ENDE 21 0 1:2 


Wow d og 
+ 


6tc 


( 12.902 ) 


Фф .101--.002 


15 00565] [c] 


SECTION A-A 
SCALE 1: 1 


Dimensions аге in Inches |Notes: — ao MATERIAL 
oo 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
Fractional 5 [conformance _ X, ЙЕК TREAT PART NAME P" Receiver | 
н eceiver 


01 
Angular p 2. Dimensions with this symbol are critical 
00 


Two place decimal { to firearm function and must be ins шы 
ресіса VN: dE an ЮМ МАМЕ 


FINISH OPERATION NO. SCALE 


yon ue dl 


I+ f+ I+ I+ 


Proprietary and Confidential 


Ove 


Esa 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


How gd 


I+ I+ 1+ 1+ 


— Hem 


1.303+.003 


.9025+.003 
В = 12 М 
В = 1/2 W 
Notes: MATERIAL 


1. Dimension shown with this symbol M 1 Al Thompson 

are important and must be inspected for part 

conformance 

2. Dimensions with this symbol are critical Receiver 

to firearm function and must be inspected HARDNESS ORCRAMIONNENE 

100% =j C.XXX Fore End Iron Cut 
FINISH OPERATION NO. SCALE 


SECTION A-A 
SCALE 1:2 


LP данын AMEND A ене CS енені OT е тей инені ANAND ROS frie dI a = 


Мея a | | 
B ту 

=" E | 
1i ШОИ Е. LL 


.775+.003 


Di я in Tachi Notes: : р | MATERIAL 

anm ic n 1. Dimension shown with this symbol M 1 А1 Thompson 
ааа are important and must be inspected for part 
Fractional 15 | conformance _ a, p w"" Receiver 


Angular 2. Dimensions with this "mer are critical 


Two place decimal 10 қ : OPERATION М. 
Three place dec. 05 и ті function and must be inspected а ашы ы) АНЕ Iroti S lot 
— C XXX 
FINISH OPERATION NO. SCALE 


Hog nog 


I+ i+ I+ i+ 


.0 
E 
.0 
.0 


lvc 


R11.340 Typ. 


R.425 Typ. R.425 Typ. 


SECTION A-A 
SGCALET:1 


1.400 


Di . : h Notes: MATERIAL 
нокия 1. Dimension shown with this symbol M 1А1 Thompson 
Tolerances: are important and must be inspected for part 
1 НЕАТ TREAT RT 3. 
gu 2. Dimensions with this symbol are critical 


Two place decimal f : . 
to firearm function and must be inspected HARDNESS OPERATION НАМЕ 
нА wga p Rear Angle Cut 
FINISH OPERATION NO. SCALE 


now Wow 


I+ I+ d d 


SECTION A-A 
SCALE 1:1 


Dimensions аге іп Inches  |Notes: | T Мејо 
1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
4 НЕАТ TREAT PART МАМЕ H 
m | Q [7 [Receiver 
gu 2. Dimensions with this symbol are critical 


Two place decimal ү to firearm function and must be inspected HARDNESS OPERATION NAME 
: FINISH OPERATION NO. SCALE 


нии 


I+ i+ I+ I+ 


eve 


1242 


.160 


SECTION A-A 
SCALE 1:1 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


T g lamictal = 010 2. Dimensions with this symbol are critical 
MM шипа. to firearm function and must be inspected 
Three place dec. = + .005 


— 


FINISH OPERATION NO. SCALE 


1:2 


OPERATION NAME Mag Angle Cut 
270 


Proprietary and Confidential 


SVT 


R.090 Typ. 


SECTION A-A 
SCALE 1:1 


(.530) 
1.060 3725+.003 


MIAI Thompson 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


Tolerances: 


ee deci l= = ("m 2. Dimensions with this symbol are critical 
Thro p dn = = ^ 00 5 to firearm function and must be inspected HARDNESS OPERATION НАМЕ 
ree place дес. = +. Mag. Clearance 


100% —ы С ХХХ 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 280 1:2 


Orc 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ІІ 


ІСІ 


I+ 1+ P 1+ 


SECTION A-A 
SCALE 1:1 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance 
— 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


odii. 


242 x 24 NS -2 Thread 
(.305) 


Ø .250+.002 


Фе оова [BIC] 


LYT 


SECTION A-A 
SCALE 1:1 


.128+.002 


Sjo о [АВТ] 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


г ded "e ^ j^ 2. Dimensions with this symbol are critical Receiver 
Lini егіндік «unii: f to firearm function and must be inspected HARDNESS ОРЕКАТОНМАМЕ и 
Three place dec. = + .005 Ej ector Ret. Hole 


10076 — С ХХХ 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 300 


8vc 


SECTION A-A 
SCALE 1:2 


SECTION B-B 
SCALE 1:1 


R.250 Typ. 
2285+.005 


065 SECTION C-C 
SCALE 1:1 


130 
жил алас жан 
10 


Dimensions are in Inches > н ынай ы 
1. Dimension shown with this symbol 


are important and must be inspected for part 


conformance 
— 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


о usi 


Proprietary and Confidential 


Tolerances: 
Fractional 
Angular 
Two place decimal 
Three place dec. = 


ow 


I+ i+ I+ + 


01 
E 
.01 
00 
SCALE 


1:2 


144 


SECTION А-А 


15.5 4.50" 


HEAT TREAT PART NAME " 
Receiver 
100% С ХХХ Feed Cut (Drawing 2) 
FINISH OPERATION NO. SCALE 


Dimensions аге in Inches  |Notes | er 
1. Dimension shown with this symbol 


are important and must be inspected for part 


015 | conformance -— 


2. Dimensions with this symbol are critical 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


How th og 


® 
za 
a s 
ж 


R.050 Typ. 
Around Contour 


Seen YL ү Мм LL ZZ ТҮ 


«ewe! [а 
EE 77 
4 \ J С а 
y © 


Dimensions are in Inche Notes: MATERIAL 
do sd и 1. Dimension shown with this symbol M 1 Al Thompson 
Tolerances: are important and must be inspected for part 


Fractional 
Angular 

Two place decimal 
Three place dec. 


conformance HEAT TREAT PART NAME р 

2. Dimensions with this symbol are critical 

to firearm function and must be inspected HARDNESS OPERATION NAME м 

0% э ПЕСНЕ Feed Cut Radius 
FINISH OPERATION NO. SCALE 


I+ I+ I+ I+ 


OST 


IST 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ I+ i+ 1+ 


.01 
e 
.010 
.005 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance » 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


om  -- 
Proprietary and Confidential 


MATERIAL 


HEAT TREAT 


HARDNESS 


FINISH 


VIEW A 
SCALE Т: 2 


MIAI Thompson 


PART NAME 


Receiver 


OPERATION NAME 


Port Cut 1 
330 


OPERATION NO. 


CST 


( .875 ) 
R.300 Typ. 


Port Cut II requires the receiver be 
rotated 30° as in Port Cut 1 and then 
rotated 45° as shown to cut the second 
port opening. The cutter © is on the 
same е as the barrel and bolt hole. 


1.475+.010 


SECTION A-A 


SCALE 1:2 
Notes MIAI Thompson 


Dimensions are in Inches 4 ) д : 
1. Dimension shown with this symbol 


Toleratices: are important and must be inspected for part 
таби ms ды т, : а 2. Dimensions with this symbol are critical 
Thr р lace d - + 00519 firearm function and must be inspected HARDNESS пралине 
ee place dec. kd 10094 Port Cut 2 


FINISH OPERATION NO. SCALE 


340 1:2 


Proprietarv and Confidential 


o о 


Qo Hem еоолороосттииесодогвотиоолоооолетелеооее en мекемемен елене еееееемемеемеене ма nnne 


o 


125 
Depth of Cut 


. . . Notes: MATERIAL 
ВОНИ тела Шш 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
aem . conformance mC ХХХ) HEAT TREAT T МАМ . 
B us о БЕН: 
T в Hn 010 2. Dimensions with this symbol are critical 
. . 0, 
100% C ХХХ ort Cut 
FINISH OPERATION NO. SCALE 


EST 


Deburr Component and Break Sharp Edges 


D р е . . I h Notes: , | . MATERIAL 
цены SED d DEDE I C 1. Dimension shown with this symbol M 1 А1 Thompson 
Toferances: are important and must be inspected for part 


Fractional 

Angular 

Two place decimal = 
Three place dec. 


id MM: 
js 0 2. Dimensions with this symbol are critical Receiver 
`00 5 to firearm function and must be inspected HARDNESS OPERATION МАМЕ | 2 : 
005 | 100% мр Finishing Operations 
FINISH OPERATION NO. SCALE 
Li me 


I+ I+ I+ 1+ 


Ф .1495+.0015 
Drill and Pin 
At Assembly 


1 


БЕТЕ 
[ 8 [Ejector Assembly О 
[| Ejector Base dE НЕН 
ровен ee pds 
| | ЖИЕ шам 


ector Locator Pin 


Receiver 1 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MATERIAL 
|” Receiver Assembly 
100% —- C ХХХ 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 1:4/1:2 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


2. Dimensions with this symbol are critical 


Hog do gd 


ы; 
Жы 
t 
z 


Dimensions are in Inches 


Two place decimal 
Three place dec. 


I+ I+ i+ I+ 


Wow tl 


9ST 


Sight Must Be Tight to Receiver 


Install and Head Over All 4 Rivets 


Rear Sight 


3 Rear Sight Rivet 4 


MATERIAL 
1. Dimension shown with this symbol M 1 А 1 Thompson 
are important and must be inspected for part 
2. Dimensions with this symbol are critical 
to firearm function and must be inspected OPERATION NAME 
— i 


OPERATION NO. 


Proprietary and Confidential Mae. Phosphate 


LST 


R.094 


.098+.003 


.282+.003 


492 К.0175+.0025 
.050 
R.010 R.289+.003 
R.010 
D .360+.002 


g R.500 .030 
.220+.002 LE | 


{у 
В | RX Se 250°] 485 ==, 
XXE Ur; Bb 
A 


L) 
i 


жағаға Мы 
.260 To Tangent of R.033 M 
R.200 500 " — А 
R.040 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


Fractional, = gus [eonformance э GAME 
The place pee = p» 2. Dimensions with this symbol are critical Harden &Temper 
Three place dec. = + .00 


to firearm function and must be inspected HARDNESS OPERATION NAME 
FINISH OPERATION NO. SCALE 
Black Oxide [ау 


Rivet Indicator Pin into Pocket 
Polish Smooth to Outside Diameter 


ITEM NO. PART NUMBER 


кән шн 
Indicator Pin 


i : 4 hes Notes: | | MATERIAL 

Еве Mehes 1. Dimension shown with this symbol M 1 А1 Thompson 

Tolerances: are important and must be inspected for part 

сн НЕ decimal 2. Dimensions with this symbol are critical Rocker Pivot Assembly 

О, 
rae —- C.XXX 
FINISH OPERATION NO. SCALE 
науаша | Mag. Phosphate | | 


© 
om 
Nn 


вии 


I+ I+ + 


© 
Ф 
ол 


Three place dec. 


6ST 


R.289 


188 Typ. Ø .125+.003 Typ. 


R.1 
Ф .237+.003 "e 
.760 100 
A 
NN 
N 


R.094 Typ. 
D.370£.002 Typ. 


Di i in Inch Notes: 
қорамсақ аш кле 1. Dimension shown with this symbol M 1 Al Thompson 
Tolerances: are important and must be inspected for part 
Fractional conformance —ы HEAT TREAT R PART NAME S a fe ty 
2. Dimensions with this symbol are critical Carburize .01 Case 


Angular 
to firearm function and must be inspected OPERATION NAME 
100% 


Two place decimal 
OPERATION NO. 
2] 


CA 


Gowo 
© — om 
RO 


How ue og 
I+ i+ 1+ 


Three place dec. 


Rivet Indicatar Pin Into Pocket 


Polish Smooth to Outside Diameter 


ITEM NO. PART NUMBER ОТҮ. 


ndicator Pin 


Safely өкі зин 
NM ЖЕСІ 


“ . А І h Notes: MATERIAL 
PARES ты 1. Dimension shown with this symbol M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
3 2. Dimensions with this symbol are critical Safety Lever Assembly 
FINISH 


Wow dg og 
I+ i+ I+ 1+ 


oo 
о – 
сл © 


Three place dec. 


Angular 
to firearm function and must be inspected HARDNESS OPERATION NAME 
NS — C XXX 


Two place decimal 
OPERATION NO. SCALE 
Proprietary and Confidential Mag. Phosphate 


197 


R.010 
.421 
.453 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


CA 


Hog dw og 


I+ i+ I+ I+ 


couo 
O- о 
сл © 


TOT 


R.100 


.305+.002 


К.130 


R.010 


.3355+.003 


.128 


с .725+.003 D 


МТА! Thompson 


.433+.003 


R1.005 


1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance 
— 


2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS РЕБЕР NAME 
КЕ CE XXX) = 


OPERATION NO. 


HEAT TREAT 


Proprietary and Confidential 


.264=.003 


2294.002 R.080 Typ. 


i i : Notes: MATERIAL 
Dimensions are in Inches 1. Dimension shown with this symbol AISI 4140 M ] Al Thompson 
Tolerances: are important and must be inspected for part 
Fractional + .015 conformance —» HEAT TREAT PART NAME S D М 2 
. Dimensions with this symbol are critical 


Two place decimal bw to firearm function and must be inspected HARDNESS OPERATION NAME 
Three place dec. = +. Slot 
—» C.XXX 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 24 


£9c 


v9c 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


нии 


= 
Ж 
ж 
= 


.015 
5: 
.010 
.005 


( D.378+.003 ) 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


Proprietary and Confidential 


AISI 4140 rie IE 
We ВЕНЕВ 


OPERATION NO. 


241 


$97 


SECTION A-A 


Ф .253+.003 


Dimensions аге іп Inches  |Notes | жү 
1. Dimension shown with this symbol 


are important and must be inspected for part 


4 15 conformance » 


2. Dimensions with this symbol are critical 


MATERIAL 
AISI 4140 MIAI Thompson 
to firearm function and must be inspected HARDNESS OPERATION NAME К 
100% не С ХХХ Spring Hole 
FINISH OPERATION NO. SCALE 
ассосии CO 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Hog gw og 
I+ i+ i+ 1+ 


997 


Dimensions are in Inches Notes: MATERA 
эе 1. Dimension shown with this symbol AISI 4140 M 1 А 1 Thompson 
Tolerances: are important and must be inspected for part 


: =h conformance HEAT TREAT PART NAME 1 
NE шіт NEN EE ЕЕ 
Tur ne 010 2. Dimensions with this symbol are critical 
Tce, lace dec. = + 008 firearm function and must be inspected HARDNESS CIPESATISIN NAME 

рас 2 =. 100% С ХХХ Cam Surface 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 2:1 


SECTION A-A 
SCALE 1,5 :1 


R.010 Typ. 


Along Contour 
R.094 Typ. 


Along Radial Contour 


Tolerances: 
IHEAT TREAT PART NAME . 
— И . Sear- Drawing 6 
: 2. Dimensions with this symbol are critical 
Two place decimal 


Di x $ I | ag | MATERIAL 
HEU MES ОНЫ 1. Dimension shown with this symbol AISI 4140 M ] A] Thompson 
are important and must be inspected for part 
Fractional 
Angular Е 
Pix: жы кке жа е to firearm function and must be inspected HARDNESS OPERATION NAME AT 
p | i =f С ХХХ Chamfers and Кади 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 


How og i 


I+ I+ i+ I+ 


LIT 


Dimensions are in Inches a T shown with this symbol SAISI 4140 M 1 Al Thompson 


Tolerances: are important and must be inspected for part 


Fractional 

Angular 

Two place decimal = 
Three place dec. 


^ 2. Dimensions with this symbol are critical Harden &Temp er 
005 to firearm function and must be inspected HARDNESS OPERATION NAME 
"99 1 100% = (С ХХХ )| HRC 40 - 45 Heat Treat 


FINISH OPERATION NO. 


Proprietary and Confidential Black Oxide 


I+ I+ dH + 


697 


1.360 


End of R.125 R.094 


Ф .378+.002 
435 


.433+.003 


Dimensions аге in Inches ^ р : . 
1. Dimension shown with this symbol 


are important and must be inspected for part 


I5 conformance » 


2. Dimensions with this symbol are critical 


MATERIAL 
AIST 4140 M1A1 Thompson 

HEAT TREAT PART NAME 
М Sear Lever - Drawing 1 

to firearm function and must be inspected HARDNESS OPERATIONINAME 

oe з ИЯ 
FINISH OPERATION NO. SCALE 

коюшун | 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


uon go 
I+ i+ i+ i+ 


oLz 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


соло 
кш om 


I+ i+ i+ i+ 


ло пм 


VIEW В > 


.172+.003 
.247+.003 


1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% » 


Proprietary and Confidential 


[Scar Lever - Drawing 2 
[| Clearance Cuts 


OPERATION NO. 


2:1 


ILT 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ШОП || 


1+ 1+ i+ 1+ 


.01 
5” 
.010 
.005 


Notes: MATERIAL 
1. Dimension shown with this symbol M 1 А1 Thompson 
are important and must be inspected for part 
conformance 
о 
2. Dimensions with this symbol are critical Sear Lever - Drawing 3 
to firearm function and must be inspected HARDNESS OPERATION NAME 
100% er C.XXX Cam Surface 
FINISH OPERATION NO. SCALE 


SECTION A-A 


030 Typ. 


( Ø.378+.002 ) 


Ф .183+.002 


HEAT TREAT PART NAME ы 

e A uU Sear Lever - Drawing 4 
HARDNESS OPERATION NAME 

as кант 


ANISH OPERATION NO. SCALE 


5.1 


Dimensions are in Inches 


1. Dimension shown with this symbol 
are important and must be inspected for part 


015 conformance » 


0 

4 2. Dimensions with this symbol are critical 
А to firearm function and must be inspected 
005 | 100% 


Tolerances: 
Fractional 
Angular 
Two place decimal = 
Three place dec. = 


I+ i+ I+ 1+ 


ELT 


Dimensions аге in Inches [| Notes: — | МЕТІ \ Л A 
. Dimension s i $5 1 m 
1. Dimension shown with this symbo AISI 4140 l l Tho pson 


Tolerances: are important and must be inspected for part 


een sade wo dm 2. Dimensions with this symbol are critical Harden &Temper Sear Lever - D rawing 3 
Three place dec. = + 005 


to firearm function and must be inspected HARDNESS TER AION NOME 
100% — C.XXX HRC 45 - 50 Heat Treat 
FINISH OPERATION NO. SCALE 
понятии | Black Oxide P| 


VLC 


Manufaturing Data: 
Spring Type: 
Outside Diameter: 
Wire Diameter: 
Total Coils: 

Active Coils: 

Coil Type: 

Free Length: 

Wind Direction: 


Inspection Data: 
Load Length L1: 
Load P1: 

Load Length L2: 
Loap P2: 

Max. Solid Height: 
Spring works in a: 
Spring works over: 


Engineering Data: 
Spring Rate: 
Spring Index: 
Static Solid Stress: 
Stress Percentage: 
at Solid Height 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


How dw" og 


I+ I+ I+ I+ 


Helical Compression 
70 

6.5 

Open, Not Ground 

430 

Either Hand 


.310 inches 

7.8 +/- 1.5 165. 
.280 inches 

9.75 lbs +/- 1.7 lbs. 
.240 inches 


.180 diameter hole 
.000 diameter rod 


65.3 Ibs/in. 

4.7 

176,700 psi 
196 


Expand the last end coil on one end to 
an outside diameter of .205 +/-.005 


Notes: MATERIAL 

1. Dimension shown with this symbol Music Wire (ASTM A228 M 1 А1 Thompson 

are important and must be inspected for part usic Wire ( ) 

2. Dimensions with this symbol are critical Stress Relieve Sear Lever Spring 
— 


OPERATION NO. SCALE 


Proprietary and Confidential 4:1 


Manufaturing Data: 

Spring Type: Helical Compression 
Outside Diameter: .227 inches 

Wire Diameter: 

Total Coils: 


Active Coils: 

Coil Type: Open, Not Ground 
Free Length: .750 

Wind Direction: Either Hand 
Inspection Data: 

Load Length L1: .560 inches 

Load P1: 6.1 +/-1.4 Ibs. 
Load Length L2: .500 inches 

Loap P2: 8.0 Ibs +/-1.4 Ibs. 
Max. Solid Height: .375 inches 


Spring works ina: .250 diameter hole 
Spring works over: .00 diameter rod 


Engineering Data: 


Spring Rate: 32.1 Ibs/in. 
Spring Index: 5.5 
Static Solid Stress: 140,000 psi 


Stress Percentage: 55.4% Expand the last end coil on one end to 
at Solid Height an outside diameter of .270 +/-.005 


Dimensions аге іп Inches | Notes: | giu MATERIAL 
1. Dimension shown with this symbol | Music Wire (ASTM A228) MIAI Thompson 
Tolerances: are Spon ant and must be inspected for part 


Fractional 
Angular 

Two place decimal 
Three place dec. 


Stress Relieve Car »prin 
2. Dimensions with this т are critical 5 
to firearm function and must be inspected HARDNESS OPERATIONINAME 
dba — C.XXX 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 


I+ i+ I+ i+ 

©©© 

on oe 
о 


нии 


9LC 


SECTION A-A 


062.002 de ур. 
Material Thickness R.062 Typ. 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Won dg og 


Фф .269 Ref. 


Ф .145+.003 


Фо ооб А БС] 


É MATERIAL 
1. Dimension shown with this symbol AISI 1010 M 1 Al Thompson 
are important and must be inspected for part 
2. Dimensions with this symbol are critical Sling Swivel Base 
to firearm function and must be inspected HARDNESS OPERATION. NAME 
100% » 


FINISH OPERATION NO. 


Proprietary and Confidential Mao. Phosphate 


LLC 


0.138+.002 
Wire Diameter 


125 


Di : are in Inches Notes: — | | MATERIAL 
ВНЕ 1. Dimension shown with this symbol AISI 1095 M 1 Al Thompson 
Tolerances: are important and must be inspected for part 


Fractional = + 015 conformance -— PART NAME Sling Swivel Loop 
сала desi б а um 2. Dimensions with this symbol are critical 
| a —» C.XXX 


FINISH OPERATION NO. SCALE 
Black Oxide 2:1 


Proprietary and Confidential 


8LC 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Hog dw [| 


I+ it it 1+ 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 
100% 


Proprietary and Confidential 


11 Threads per Inch 


AIST AAD M1A1 Thompson 
Quench &Temper Sling Swivel Ret. Screw 
Васа Pn 


6L7 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


fot dt ll 


1+ I+ I+ I+ 


.015 
5° 
.010 
.005 


Notes: MATERIAL 

1. Dimension shown with this symbol Wal M 1 А1 Thompson 
are important and must be inspected for part alnut 

2. Dimensions with this symbol are critical 

to firearm function and must be inspected HARDNESS OPERATIONINAME 

dli... C.XXX 


FINISH OPERATION NO. SCALE 


Proprietary and Confidential 1:2 


087 


12.875+.015 


6.75+.015 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


M1A1 Thompson 


Tolerances: 


Fractional =+.0 HEAT TREAT PART NAME 
Two place decimal = + .010 - ae pem ae a are а 
Three place dec. = + 005 о firearm function and must be inspecte 


Ac 


Proprietary and Confidential 


10 


FINISH OPERATION NO. 
1:2 


I8c 


.578 Tangent Line 
to 24.675 Radius 


10.125 


. . . MATERIAL 

Dimennignsare i Шм 1. Dimension shown with this symbol Wal M ] Al Thompson 

Tolerances: are important and must be inspected for part alnut 

Fractional = + 015 conformance —» HP ХХХ) HEAT TREAT PART NAME S k 

Angular =+.5° toc 

T gu lose on + 010 2. Dimensions with this symbol are critical 

Thes р a т = + 005 to firearm function and must be inspected HARDNESS SOUCSISITGIRUANIS А 

ее place dec. = +. 100% Side Profile 

> C .XXX 


SCALE 


FINISH OPERATION NO. 
Proprietary and Confidential 20 


c8c 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


I+ I+ I+ 1+ 


.015 
e 
.010 
.005 


3.238 Ref. E 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


conformance = 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


ы 


Proprietary and Confidential 


HEAT TREAT 


Ө 


HARDNESS OPERATION NAME 
1 Frame Cut 
30 


E 


іт. 
j : | 


„290 


Ф 


МІАІ Thompson 


OPERATION NO. 


1:2 


EST 


SECTION A-A 


Di x in Inches Notes: | | , MATERIAL 

ОТИ ТИРМИЕ 1. Dimension shown with this symbol Walnut M ] Al Thompson 
Tolerancés: are important and must be inspected for part ainu 
а decima = us 2. Dimensions with this symbol are critical Stock 

WO pisce Oo Е `005 to firearm function and must be inspected HARDNESS ORERATION NAME 
“77 [100% — C.XXX Attachment Holes 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential AREE 40 1:2 


I+ 1+ I+ I+ 


Three place dec. 


v8c 


\ 


t ж 2 In h MATERIAL 
ни 1. Dimension shown with this symbol Walnut M 1 А1 Thompson 
Tolerances: are important and must be inspected for part ainu 


Fractional 
Angular 

Two place decimal 
Three place dec. 


2. Dimensions with this symbol are critical 


to firearm function and must be inspected HARDNESS ORERATION NAME 
100% э at Butt Plate Holes 
50 1:2 


Sous 
om om 
© 


ини 
I+ I+ + I+ 


OPERATION NO. 


Pranrietarv and Confidential 


CTS C | 
kA р 


SECTION A-A 


i i in Inch Notes: . | MATERIAL 
наши ыны 1. Dimension shown with this symbol Wal M 1 А1 Thompson 
Tolerances: are important and must be inspected for part alnut 
a en деста pa 0 2. Dimensions with this symbol are critical 
Wo place decima 005 |19 firearm function and must be inspected OPERATION NAME Oiler Hol 
. 0, 
100% » C.XXX пет гос 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 60 1:2 


Ib i+ III 


Three place dec. 


580 


987 


SECTION A-A 


Dimensions are in Inches 


1. Dimension shown with this symbol 
are important and must be inspected for part 


MIAI Thompson 


Tolerances: 


; = conformance HEATTREAT > 
Tu lacs decimal = + 010 2. Dimensions with this symbol are critical 
Thr Sn da dec. =+.005|° firearm function and must be inspected 


DEN. C.XXX 


FINISH OPERATION NO. SCALE 


1:2 


Proprietary and Confidential 


BS 


\ 
уа 


Dimensions аге in Inches | : . 
1. Dimension shown with this symbol 


are important and must be inspected for part 


conformance __ зы jæ C XXX ) 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


сл 


Two place decimal 
Three place dec. 


I+ [+ I+ I+ 
Ф Філ о 
e.c 
AS 


Hon dg og 


L8C 


M. SECTION А-А 


.560 


R.280 Ref. 


MIAI Thompson 


HEAT TREAT 


HARDNESS 


88C 


1.00 
SECTION A-A 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


eee p decimal н = a 2. Dimensions with this symbol are critical toc 
dic x ein 4” ES E 005 to firearm function and must be inspected HARDNESS CEESATON NAMED = 
P Жы. Reinforcement Hole 


pde. 


Proprietary and Confidential 


OPERATION NO. SCALE 


90 1:2 


Dimensions are in Inches Notes: — ; | MATERIAL 

1. Dimension shown with this symbol Walnut MI Al Thompson 
Tolerances: are important and must be inspected for part amu 
Fractional i 015 conformance —» XXX а ym 


Lue льний 2. Dimensions with this symbol are critical 
WO 2r opi to firearm function and must be inspected HARDNESS 


Three place dec. 100% —» C.XXX 


FINISH OPERATION NO. 
Proprietary and Confidential 


uon og a 


I+ I+ I+ I+ 


687 


Di а in асы Notes: MATERIAL 
наанаа 1. Dimension shown with this symbol Walnut M 1 Al Thompson 
кансе are important and must be inspected for part ainu 


Fractional E 
Angular = 
Two place decimal = 
Three place дес. = 


2. Dimensions with this cundo are critical 
to firearm function and must be inspected 


— 


++ ү 


Proprietary and Confidential Stain and Oiled 


16с 


Dimensions аге in [Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Wow dg gi 


t+ I+ I+ It 


.015 
5° 
.010 
.005 


ITEM NO PART NUMBER 


2 Stock Reinforcement Washer Right 
Stock Reinforcement Screw 
Stock Reinforcement Washer 
| 6 |SlingSwivel Ret. Screw 
ing Swi 


Sling Swivel Loop 


Notes: MATERIAL 

1. Dimension shown with this symbol M ] Al Thompson 
are important and must be inspected for part 

conformance NEATYREAT SART NAME 

2. Dimensions with this symbol are critical 

to firearm function and must be inspected HARDNESS OPERATION NAME 

pis: — С XXX 


FINISH OPERATION NO. 
Proprietary and Confidential 1:2 


.242 - 24 NS - 2A Thread 


Dimensions are in Inches 


Tolerances: 
Fractional 

lar 
Two place decimal 
Three place dec. 


low gn gi 
I+ I+ I+ I+ 
eous 
om 


о — 


ло tA 


Notes: MATERIAL 
1. Dimension shown with this symbol AISI 4140 M 1 А1 Thompson 
are important and must be inspected for part 
conformance 

p 
2. Dimensions with this symbol are critical Harden &Temper Front Takedown Screw 


to firearm function and must be inspected HARDNESS OPERATION NAME 
100% а „(С XXX | HRISN 88 - 92 


FINISH OPERATION NO 


Proprietary and Confidential Black Oxide 


ПИ 


.242 - 24 NS 2A Thread 


i i in Inches Notes: MATERIAL 
аали еи 1. Dimension shown with this symbol AISI 4140 M ] Al Thompson 
Tolerances: are important and must be inspected for part 
Angular | 2. Dimensions with this symbol are critical Harden &Temper Rear Takedown Screw 
Р to firearm function and must be inspected HARDNESS OPERATION NAME 
T, pm —- C.XXX HRISN 88 - 92 


uon dg og 


I+ I+ I+ l+ 


Two place decimal 
SCALE 


Three place dec. 
FINISH OPERATION NO. 
Proprietary and Confidential Black Oxide 2:1 


E6T 


Dimensions are in Inches 


= 


Two place decimal 
Three place dec. 


I+ I+ 1+ 1+ 
Sono 
Coe om 


ни 


V6c 


1.562+.010 


Ф .164+.002 


#8 - 36 UNF - 2A Thread 


Notes: MATERIAL 

1. Dimension shown with this symbol AISI 4140 M 1 А1 Thompson 

are important and must be inspected for part 

ечен 
; ck Reinforcement Screw 

2. Dimensions with this symbol are critical Harden &Temper Sto 
to firearm function and must be inspected HARDNESS OPERATION НАМЕ 
cm HRISN 88 - 92 


FINISH OPERATION NO. 


Proprietary and Confidential Black Oxide 21 


$6c 


.005 x 45° Break 


(5.312 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Hog d og 


I+ I+ I+ 1+ 


.015 
5° 


010 
005 


SECTION A-A 


Notes: MATERIAL 
1. Dimension shown with this symbol AISI 1118 M 1 А1 Thompson 
are important and must be inspected for part 
conformance 

Du 
2. Dimensions with this symbol are critical Carburize .01 Case Stock Reinf. Washer Right 
to firearm function and must be inspected HARDNESS OPERATION NAME 
100% » С ХХХ HRISN 88 - 92 


FINISH OPERATION NO. 
Proprietary and Confidential Black Oxide 


967 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


ини 


I+ I+ t+ 1+ 


.025+.003 


Notes: MATERIAL 

1. Dimension shown with this symbol AISI 1118 M 1 Al Thompson 
are important and must be inspected for part 

conformance = ИЕАТ1РЕАТ 


2. Dimensions with this symbol are critical Carburize .70C 
to firearm function and must be inspected 


KC m 


FINISH OPERATION NO. 


Proprietary and Confidential Black Oxide 


Ж: 
25 


.495+.003 


В 020 ( .315+.002 ) 152.002 
( .736+.003_) 003 


( 495 > 
е, Р 
BT R.188 R. of NA 
соте 
Н MER е 
[3 2 
BZ 


a4 


r= 


.187+.001 


918 00609 [А] ВТС] 


. . . ise MATERIAL 
ws 1. Dimension shown with this symbol AISI 1118 M ] Al Thompson 
ыенен are important and must be inspected for part 
1 HEAT TREAT PART NAME = 
— Z m e 
T Б oe р 2. Dimensions with this symbol are critical 
Thre р inc ir 3 to firearm function and must be inspected HARDNESS ORCRATIONINAME 
ree place dec. i С ХХХ Side Profile 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 


1:1 


867 


.174+.003 


.188=.003 


Ф .315+.002 Ref. 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


MIAI Thompson 


Tolerances: 


Fractional = + .015 conformance — He ХХХ) HEAT TREAT PART NAME . 
Angular =+.5° н . "y Trigger 
Two place decimal = + .010 2. Dimensions with this symbol are critical 

Three place dec. = + 005 |t firearm function and must be inspected 


aM 


Proprietary and Confidential 


FINISH OPERATION NO. SCALE 


HARDNESS OPERATION NAME 2 
СРЕ Disc. Clearance 
20 1:1 


Ø .245+.003 


SECTION A-A 


а . . Notes: MATERIAL ` 
Бина шо Шин 1. Dimension shown with this symbol AISI 1118 M ] Al Thompson 
Tolerances: are important and must be inspected for part 
es decimal ^ 2. Dimensions with this symbol are critical rigger 
wo place decima `005 |19 firearm function and must be inspected OPERATION "D : t Hol 
. О, 
100% » С.ХХХ 15С. pring ое 
FINISH OPERATION NO. SCALE 


yon gw og 


+++ +++ 


Three place dec. 


667 


00€ 


Dimensions are in Inches 


Tolerances: 

Fractional = 
Angular = 
Two place decimal = 
Three place dec. = 


1+ I+ I+ 1+ 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


015 conformance pel 


5 


2. Dimensions with this symbol are critical 
to firearm function and must be inspected 


100% » 


Proprietarv and Confidential 


.736=.003 


МТА! Thompson 


Ee ee. | TREAT PART NAME 


es Trigger | 


HARDNESS OPERATION NAME 
=a — Front Radius 


OPERATION NO. 


TOE 


Dimensions are in Inches 


Tolerances: 
Fractional 
Angular 

Two place decimal 
Three place dec. 


Hom god 


bt qp BETTE 


495+.003 Ref. 


Notes: MATERIAL 
1. Dimension shown with this symbol 
are important and must be inspected for part AISI 1118 
api ии 
2. Dimensions with this symbol are critical 
to firearm function and must be inspected HARDNESS OPERATION NAME 
dm — C.XXX 
FINISH OPERATION NO. 
Proprietary and Confidential 


Bottom Profile 
50 


TOE 


.050 Ref. 


Dimensions are in Inches 


1. Dimension shown with this symbol 
are important and must be inspected for part 


М1А1 Thompson 


Tolerances: 


ange S Jscimal Y А un 2. Dimensions with this symbol are critical reser 
Three. Бано ed ‘00 to firearm function and must be inspected HARDNESS OPERATION. NAME И 
p du Trigger Spring Hole 


T 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 60 1:1 


COE 


SECTION B-B 


Di ions in Inches Notes: — | | MATERIAL 
imensions are in Inches 1. Dimension shown with this symbol AISI 1118 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 


Eractional = + 015 conformance —ы PART NAME Trigger 
POM deci T : 415 2. Dimensions with this symbol are critical 
Thee р cn e = +005 to firearm function and must be inspected HARDNESS CREAINAN NAME 

ree place dec. = +. 100% С ХХХ Chamfers 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential 70 1:1 


R.50 
Typ. Along Contour 


SECTION A-A 
SCALE 4: 1 


Dimensions are in Inches 


1. Dimension shown with this symbol 
are important and must be inspected for part 


MIAI Thompson 


Tolerances: 


T gu lace дрена ж 810 2. Dimensions with this symbol are critical 
е ae а 0, 
100% жа OW Radius 


OPERATION NO. SCALE 


80 


70$ 


1:1 


Proprietary and Confidential 


SECTION A-A 


м, 
М 


.380 Ref. 


i 4 іп Inches Notes: | | MATERIAL 
таанышса ын 1. Dimension shown with this symbol AISI 1118 M 1 А1 Thompson 
Tolerances: are important and must be inspected for part 
рҮ decimal M 2. Dimensions with this symbol are critical Trigger 
Huan, P SEEEN 005 to firearm function and must be inspected HARONESS ORERATONNANE) . 
> [100% =" C.XXX Trigger Shoe Radius 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential "LL 90 1:1 


ини 
I+ I+ I+ 1+ 


Three place dec. 


506 


90€ 


Fractional 
Angular 

Two place decimal 
Three place dec. 


ини 


Media Tumble to Remove Burrs and Sharp Corners 


5 ч Notes: MATERIAL 
Dimensions are in Inches 1. Dimension shown with this symbol AISI 1118 M 1 Al Thompson 
‘Tolerances are important and must be inspected for part 


conformance HEAT TREAT PART NAME : 

2. Dimensions with this symbol are critical 

to firearm function and must be inspected HARDNESS OPERATION NAME yaa 
100% = HRB 100 Min. Finishing 


FINISH OPERATION NO. SCALE 
Proprietary and Confidential Black Oxide 100 Id 


Manufaturing Data: 
Spring Type: 
Outside Diameter: 
Wire Diameter: 
Total Coils: 

Active Coils: 

Coil Type: 

Free Length: 

Wind Direction: 


Inspection Data: 
Load Length L1: 
Load P1: 

Load Length L2: 
Load P2: 

Max. Solid Height: 
Spring works in a: 
Spring works over: 


Engineering Data: 
Spring Rate: 
Spring Index: 
Static Solid Stress: 
Stress Percentage: 
at Solid Height 


Helical Compression 
.350 inches 

.041 

6.5 

6.5 

Open, Not Ground 
.820 

Either Hand 


.420 inches 

8.5 +/-1.1 Ibs 

340 

10.2 +/-1.2 Ibs 
.315 inches 

.372 diameter hole 
.000 diameter rod 


21.2 Ibs/in. 


Expand the last end coil on one end to 
an outside diameter of .395 +/-.005 


1 1 in Inches 25: . MATERIAL 
аннан 1. Dimension shown with this symbol : ; M ] Al Thompson 
Tolerances: are important and must be inspected for part Music Wire ASTM A228 
Fractional | HEAT TREAT Mii : R t s А 
Stress eve yo 
Angular 2. Dimensions with this symbol are critical Stress Relieve перет etum pring 


Two place decimal р to firearm function and must be inspected HARDNESS OPERATION NAME 
Three place dec. Е = 
—» C.XXX 
FINISH OPERATION NO. SCALE 
Proprietary and Confidential 2:] 


on wg og 


I+ I+ i+ 1+ 


LOE 


.025 x 45° Chamfer Typ. R.030 .103 
195.003 


а а 
ER 
a 


SELECT SECTION A-A 


R.030 Typ. SCALE 1:1 
.560 


В = 1/2W 


@ 3151.002 805 


Notes: 
1. Dimension shown with this symbol 
are important and must be inspected for part 


Dimensions are in Inches 


AISI 1118 MIAI Thompson 


Tolerances: 


Va jus по : [^ о | 2. Dimensions with this symbol are critical Carburize .010 Case 
Tines pince 2.” =+00 5 to firearm function and must be inspected HARDNESS OPERATION NAM 
ын „ы HRISN 76 - 80 


FINISH OPERATION NO. SCALE 


Black Oxide 


Proprietary and Confidential 


60€ 


From the National Archives and Record Administration 
111-SC-195460 
German soldiers are marched through the streets of Aachen 
under the gaze of German civilians and watched by a soldier with his 
МТА! Thompson. 


310 


Patent No. 
1,131,319 
1,338,866 
1,340,891 


1,340,943 


1,347,754 
1,349,345 
1,349,350 
1,357,208 
1,361,402 
1,352,414 
1,363,809 
1,399,440 
1,403,492 
1,403,623 
1,406,546 
1,408,276 
1,475,761 
1,636,357 
1,817,321 


2,427,304 


Appendix I 


Patent History of the Thompson Submachine Сип! 


Inventor 

J. Blish 

O.V. Payne 
O.B. Graham 


T.H. Eickhoff 
and O.V. Payne 


O.V. Payne 
O.V. Payne 
C.A. Tunks 
O.V. Payne 
O.V. Payne 
O.V. Payne 
O.V. Payne 
O.V. Payne 
T.H. Eickhoff 
O.V. Payne 
T.H. Eickhoff 
T.H. Eickhoff 
G.O. Fisher 
R.M. Cutts, Jr. 
O.V. Payne 


C.W. Robbins 


Description 

Breech Closure for Firearms 
Firearm 

Breech Closure 


Breech Closure 


Firearm 

Firearm 

Magazine 

Firearm 

Magazine for Firearms 
Breech Lubrication 
Firearm 

Gun 

Hammer Construction 
Gun 

Breech Closure for Firearms 
Gun Sight 

Automatic Gun 
Anti-Climb Device 
Firearm 


Automatic Sear Release 
for Firearms 


Date Issued 
Mar. 9, 1915 
May 4, 1920 


May 25, 1920 


May 25, 1920 


July 27, 1920 
Aug. 10, 1920 
Aug. 10, 1920 
Oct. 26, 1920 
Dec. 7, 1920 

Sept. 7, 1920 
Dec 28, 1920 
Dec 6, 1921 

Jan. 17, 1922 
Jan. 17, 1922 
Feb. 14, 1922 
Feb. 28, 1922 
Nov. 27, 1923 
July 19, 1927 
Aug. 4, 1931 


Sept. 9, 1947 


311 


92 
— 
N 


Appendix II 
Excel Screen Shots for Determining Cartridge Impulse 


The following screen shots will assist you set up your own Excel spreadsheet for 
determining the impulse of a cartridge given its pressure versus time curve as in 
Chapter II. 


өөө | 


F 


1 22 2 
1 | 45 Cal ACP Pistol Cartridge | | 
Typical Projectile Weight (grains) = 2. 2300 
| Typical Powder Charge (grains) = | 60 
Cartridge Diameter (in) = EM å 
Cartridge Area (12) = | 0.159 


— 


Pressure Average Impulse = Velocity ^ Velocity ^ Distance Distance 
(psi) Pressure (Force*time) Change Absolute Change Absolute 
(psi) (Ib-sec) (ftlsec) (ft/sec) Gn) n) 
Ü 0 0.0000 0.0 0.0 0 0 

250 — 125 _ 10.0005 0.5 0.5 0.000 0000 
750 S500 00020 19 24 0.000 0.001 
P 1,250 — 1,000 10.0040 3.8 6.3 0.001 0.002 
i 2,200 1,725 0.0069 6.6 129 0.003 0005 
14 |0. 350 B 10.0113 110 238 0006 0010 
15 011 5,500 (4500 00179 113 412 _ 0.010 0020 
16 0. 8,000 6502 00268 26.0 671 0016 0.036 
7 0. 11,500 (9,50 00388 315 1046 0026 0062 
18 0. _ 15,500 — 13,500 0.0537 S19 156.5 0039 0.101 
10. _ 19,150 17,625 — (07001 613 2243 0.057 0.158 
20 0. _ 20,8300 20,275 0006 780 3023 0079 0.237 
1 |0. 19,750 20,275 X 0.0806 78.0 3803 0.102 0.340 
22 |0- 17,250 18,500 (0736 71.2 4515 — 0125 0.464 
3 |0. 14500 15,875 040631. 611. |5125 0.145 0.609 
10. 12,000 _ 13,250 | 0.0527 510 5635 0161 0.770 
1 10,000 11,000 04437 423 (6053 _ 0.175 0.946 
|26 0. 8,500 19,250 00368 356 6414 0.187 1.133 
| 27 0.4500 7,000 7,750 0.0308 i298 671.2 0.197 1.330 
28 04750 6,000 6,500 0.0258 250 696.2 0.205 1.535 
| 29 [0.5000 22215001. 15,500 0.0219 . 1212 44173 0.212 1.747 
30 10.5250 4,375 4688 (0.0186 18.0 735.4 0.218 1.965 


M « » КРТ Curve Data Analyzed - Bullet {Bullet Velocty {Bullet Movement / Баға Analyzed - 


313 


| =(C14*(A14-A13)/1000*($D$5)) 


"dmpuse- Velocity Уеюсну Distanse Distance | 


(psi) Pressure (Force*time) Change ‘Absolute Change Absolute 


(р) (№50 — (вес) (нө) — (m Go 


un 0.0500 
|12 0.0750 


13 0.1000 


16 0.1750 
17 0.2000 
| 18 10.2250 
| 19 0.2500 


20 0.2750 


[26 0.4250 
[27104500 7, 
Ei ; 
| 29 10.5000 
|30 0.5250 


2 4 D [| 
Ready 


Data. PT Curve Data A Anal zed - Bullet, 


Excel Note: Placing the cursor at the end of a variable and pressing the F4 key allows 
the operator to copy that variable down a column without it changing. In this case we 
wish to copy D5 in the column without changing. Excel inserts a “$” symbol before 
and after the letter of the box being copied when the F4 key is selected. 


314 


Е14 т. А =(D14*32.2)/($D$2/70004+$D$3/7000"0.5) 


1 45Cal AGP Pistol Cartridge i 
2 _ Typical Projectile Weight (grains) = 230.0 
| Typical Powder Charge (grains) = _ 50 
4 - Cartridge Diameter € = 0.450 
1 0.159 
Pressure Average Impulse = Velocity Velocity Distance Distance 
(psi) Pressure (Force*time) Change Absolute ^ Change Absolute 
(psi) (Ib-sec) (ftlsec) (ft/sec) (in) n) 
9 1o 0000 0 0 0.0000 0.0 0.0 0 0 
10 0. 0250 250 125 0.0005 0.5 0.5 0.000 0.000 
11 00500 750 500 00020 19 24 0000 0.001 
12| 10.0750 1,250 1,000 0.0040 38 63 0.001 0.002 
5 |0. 1000 2,200 1,725 0.0069 6.6 129 0.003 0.005 
а 0.1250 3,500 2,850 0.0113 [пл 38 0.006 0.010 
5 (0.1500 5,500 4500 — 0.0179 173 412 0.010 0.020 
16 0.1750 8,000 6,750 0.0268 26.0 67.1 0.016 0.036 
17102000 11,500 9,750 0.0388 375 104.6 0.026 0.062 
18 0. .2250 15,500 13,500 0.0537 519 156.5 0.039 0.101 
19 0.2500 19,750 17,625 00701 678 2243 0.057 0.158 
| 20 0.2750 20,800 20,275 0.0806 78.0 302.3 0.079 0.237 
| 20,275 0.0806 78.0 380.3 0.102 0.340 
18,500 0.0736 71.2 451.5 0.125 0.464 
15,875 00631 61.1 512.5 0.145 0.609 
13,250 0.0527 510 563.5 0.161 0.770 
11,000 0.0437 423 605.8 0.175 0.946 
9,250 0.0368 356 641.4 0.187 1.133 
7,750 0.0308 298 671.2 0.197 1.330 
6,500 0.0258 25.0 696.2 0205 1.535 
5,500 0.0219 21.2 7173 0.212 1.747 


0.0186 


4,638 
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4 artridge Diameter (in) = = 
[5 [Cartridge Area (i2) = 
B 


— ee "еер 
(psi) ‘Pressure  (Force*time) | 
| (ps) (Һө) (де 


2 elcity Distance | 
Absolute 
(ftisec). 


B: 1000 У Nu 
un 1250. | 


m 2000 


6058 


316 


|Time 
: (Мес) 
А 


17 10.2000 
18 10.2250 


19 10.2500 


22 |0.3250 
23 0.3500 
24 0.3750 


2... 
1 1.45 Cal АСР Pist 
2 Typical Projectile Weight (grains) = 


Д |Cartridge Diameter (in) = 
[Cartridge Area (in2) = 


B 


ol Cartridge 


~ 5 -(FI44F13)2*(A14-A13)1000*12 


O 


Pressure Average Impulse = 
(psi) Pressure (Force*time) 
(psi) (Ib-sec) 
ID 10 0.0000 
1250 125 0.0005 
750 500 0.0020 
1,250 1,000 0.0040 
2,200 1,725 0.0069 
3,500 2,850 0.0113 
5,500 4,500 0.0179 
8,000 6,750 0.0268 
11,500 9,750 0.0388 
15,500 13,500 0.0537 
119,150 17,625 0.0701 
120,800 120,275 0.0806 
19,750 20,275 0.0806 
17,250 18,500 0.0736 
14,500 15,875 0.0631 
12,000 _ 13,250 0.0527 
_ 10,000 _ 11,000 0.0437 
8,500 9,250 0.0368 
7,000 7,750 0.0308 
6,000 6,500 0.0258 
5,000 5,500 0.0219 
4375 4,658 0.0136 


Velocity 
Change 
(ft/sec) 


> и PT Curve )Data Analyzed - Bullet // Bullet Velo 


Ready 


==. 
271. 

Velocity | Distance Distance 
Absolute Change Absolute 
(ft/sec) (in) (ш) 

0.0 0 0 

0.5 0.000 0.000 
24 0.000 0.001 
63 0.001 0.002 
129 0.003 0.005 
233 6.005 10010 
41.2 0.010 0.020 
67.1 0.016 0.036 
104.6 0.026 0.062 
156.5 0.039 0.101 
(2243 0.057 0.158 
3023 0.079 0.237 
380.3 0.102 0.340 
451.5 0.125 0.464 
512.5 0.145 0.609 
563.5 0.161 0.770 


t2 


=H13+G14 


‘ypical Powder Charge m = 
4 | Cartridge Diameter (in) = | 


0.159 


Impuse- Velocity Velocity Distance Distance | 
(Force*time) Change Absolute Change Absolute 
(Бес) (Ве) (в) — (m) — (Gm —— 


0.0000 
0.0005 
| 0. 0040 | 
0.0069 
0.0113 
00179 — 
00268 - 
_ (00388 _ 
(00537 _ 
00701 | 
0.0806 - 
00076 — 
10.0631 
oe A A —— ” 0. |0527 ——— so 
10000 — 11000 — 00487 43. 
18,500 9250 00% - 
6,000 6500 0. 0258 я 
., S000 5500 — 0019 212 — 
4375 4688 00186 | 


18 0.2250 БИРЕ. 
19 0.2500 19750 _ т 65 _ 
20 0.2750 20,300 

21 10.3000 19,750 
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“Bullet Movement £ Data Analyzed -i 


M «к bf PT Curve Data Analyzed - Bullet / Bullet Velocity - 
Ready 
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Ж -SUM(ESES7) 


745 10.9000 
46 09250 
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Appendix III 
Excel Screen Shots for Determining Firearm Round Per Minute Level 


The following screen shots will assist you set up your own Excel spreadsheet for 
analyzing the rpm level of a blowback firearm assuming no frictional forces as in 
Chapter II. 


ooo 
C22 Ыы & =(В22+В21)/2 


& | B 1 Ве 1l E 


e and No Retarding Forces 


Al Gun Analysis Based On Round Impuls 


| 
| 
1 


i 


“3 |45 Cal ACP Pistol Cartridge 


_4 | Typical Projectile Weight (grains) = | 230.0 
|> |Турїса] Powder Charge (grains) = . 60 
| Cartridge Dia. (in) = - 0.450 
27 |Bolt Weight (lbs) = 1% 
8 Extractor Weight (Ibs) = = y 
‘Handle Weight (15) = _ 002 
0 |Spring Weight (lbs) = _ 0 801 
‘11 | Full Bolt Stroke D Gn) = ~ $790 
12 Spring Rate К (Ibs/in) = 222 19 
13 Тыа! Spring Force Fo (lbs) = 2. 
14 Weight of КесоШпе Parts Wr (lbs) = | 1.863 
12 | Gravitational Constant - g (Ibs-sec2/in) = i 386.4 
0.005 
E Time Pressure Average Impulse = Bolt Recoil Bolt Recoil Вой Recoil Bolt Recoil 
(Мес) (psi) Pressure (psi) (Force*time) Velocity Velocity Travel Travel 
| (Ib-sec) Change Absolute Incremental ^ Absolute 
| (in/sec) (in‘sec) (in) (in) 
0 
0.000 
0.000 


Ready 
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=(C22*(A22-A21) 


/1000*3.1415*POWER($D$6/2 


g Forces 


" 
А 1 B 1. 


_ e 
M1AI Gun Analysis Based 


On Round Impul 


se and No Retardin: 


Bolt Weight (lbs) = : 
Extractor Weight (bs)= |. 


14 Weight of Recoiling Parts Wr (bs) = _ 
15 (Gravitational Constant - g (lbs-sec2/in) = 
16 Recoiling Mass Mr = 


17 


Pressure Average Impulse = Bolt Кесой Вой Recol Bolt Кесой Вой Recoil 


(psi) Pressure (psi) (Force*time) Velocity Velocity ‘Travel "Travel 
00-вес) ‘Change Absolute Incremental Absolute 
(in/sec) (in/sec) (ш) (i) 


0 — p 0.0000 00 
250 125 0.0005 0.1 
750 


А f B : 
es il ea 
1 |МІЛІ Gun Analysis Based On Round Impulse and No Retarding Forces 


|3 145 Cal ACP Pistol Cartridge 
Typical Projectile Weight (grains) = 
Typical Powder Charge (grains) = 
Cartridge Dia. (in) = 

Bolt Weight (Ios) = 

| 8 (Extractor Weight (lbs) = 

9 Handle Weight (Ibs) = 

10 Spring Weight (Ibs) = 


initial Spring Force Fo (lbs) = 

Weight of Recoiling Parts Wr (Ibs) = 
‘Gravitational Constant - g (Ios-sec2/in) = 
Recoiling Mass Mr = 


Pressure Average Impulse = Bolt Recoil Bolt Recoil 

(psi) Pressure (psi) (Force*time) Velocity Velocity Travel Travel 
(Ib-sec) Change Absolute Incremental ^ Absolute 
| (in/sec) (in/sec) 


0.0 _ 
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Е22 М Ж =Е21+Е22 


5 Cal АСР Pistol Cartridge 
урса Projectile Weight (grains) = 


olt Weight (Ibs) = 
xiractor Weight (Ibs) = 
andle Weight (lbs) = 


nitial Spring Force Fo (Ibs) = 

eight of Recoiling Parts Wr (lbs) = 
avitational Constant - g (lbs-sec2/in) = 
ecoiling Mass Mr = 


Time Pressure „Average Impulse = Bolt Recoil Bolt Recoil Bolt Recoil Bolt Recoil 

| (Мес) (psi) Pressure (psi) (Ғогсе"шпе) ^ Velocity Velocity Travel Travel 

| (Ib-sec) Change Absolute Incremental ^ Absolute 
(in/sec) (in/sec) (in) (in) 


0000 0 0 0.0000 0.0 0 0 0 


G22 ы fe =(Е22+Е21\)/2%{А22-А21)/1000 


5 Cal АСР Pistol Cartridge 
ypical Projectile Weight (grains) = 
ypical Powder Charge (grains) = 
TCartridge Dia. (in) = 
_7 Bolt Weight (bs) = 
| Extractor Weight (lbs) = 
‘Handle Weight (lbs) = 
| spring Weight (Ibs) = 
11 | Full Bolt Stroke D (in) = 

1 Spring Rate К (з/п) = 
13 |Initial Spring Force Fo (los) = 
| Weight of Recoiling Parts Wr (bs) = 
avitational Constant - в (Ibs-sec2/in) = 


inputs in Grey | 


| 


Time Pressure Average Impulse = Bolt Recoil Вой Recoil Вой Recoil Bolt Reco 

| (Мзес) (psi) Pressure (psi)  (Force*time) Velocity Velocity Travel Travel 
(Ib-sec) Change Absolute Incremental Absolute 

(in/sec) (in/sec) (in) (in) 


: u^ : 
Ol 
0.5 


0.000 
. 
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-H214G22 


45 Cal АСР Pistol Cartridge | 
Typical Projectile Weight (gains) = | 
Typical Powder Charge (grains) = | 
‘Cartridge Dia. (in) = 

| 4 Bolt Weight (lbs) = 

| 8 Extractor Weight (Ibs) = 

|3 Handle Weight (lbs) = 

| 10 Spring Weight (Ibs) = 

Full Bolt Stroke D Qn) = 

Spring Rate К (bs/in) = | 

| 13 Initial Spring Force Fo (63) = 

14 Weight of Recoiling Parts Wr (lbs) = 

(15 Gravitational Constant - g (Ibs-sec2/n) = 

16 Recoiing Mass Mr= | 

1 1. 


Pressure Average Impulse - Bolt Recoil Bolt Recoil Bolt Recoil | Bolt Recoil 
(psi) ‘Pressure (psi)  (Force*time) ‘Velocity Velocity ‘Travel ‘Travel 
(Ib-sec) Change Absolute Incremental ^ Absolute 


px QI NT РРЧИВ 


00000 00 0 a 0 
0.0005 01 0.1 10.000. 0.000 
0020 | 


== 


58 0.5500 | 
[59 09750 0.115 
60 1.0000 0.120 
1.0250 0.125 
2 1.0500 0.130. 
1,0750 „10.135... 
140. 
0.145 
„1150 
015 _ 
0159. 


RPM Analysis 


jAvg Recoil Velocity Vr = | rca BE le 


74 Recoil Time = | 2277 00383 sec 


76 Counter Recoil Velocity = m 117 | in/sec 


UT -— 


80 Rounds per Мише (RPM)- — | | 849 mmo 
811 
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RPM Analysis | 
Avg Recoil Velocity Vr = 99 in/sec 


Recoil Time = ІШЕР [ес 


Counter Recoil Velocity = 117 in/sec 


Counter Recoil Time = 0.0324 sec 


| 80 | Rounds per Minute (RPM) = 


0.0050 


1,150 0.0046 (0.9 193.3 0.005 0.120 
1,050 0.0042 0.9 194.2 0.005 0.125 
975 0.0039 0.8 195.0 0.005 0.130 
925 0.0037 0.8 195.8 0.005 0.135 
800 0.0032 0.7 196.4 0.005 0.140 
650 0.0026 0.5 197.0 0,005 0.145 
$50 10.0022 0.5 197.4 0.005 0.150 
450 0.0018 0.4 197.8 0.005 0.154 
350 0.0014 0.3 198.1 4 0.005 0,159 
0.955 198.1 
99 in/sec 
Recoil Time = 0.0383 sec 
Counter Recoil Velocity = : 117 in/sec 
Counter Recoil Time = 0.0324 sec 


rpm 


ПЕ AData Analyzed - Bolt В| 
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- & -DII/E/6 


78 |Counter Recoil Time = 
7. 


E80 ~ A =60/\(E78+E74) 


45 
76 Counter Recoil Velocity = 117 in/sec | 
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Appendix IV 
Excel Screen Shots for Determining Firearm Round Per Minute Level 
Assuming Frictional Drag and Including Elasticity 


The following screen shots will assist you set up your own Excel spreadsheet for 
determining the functional performance of a blowback firearm assuming frictional drag 
and including elasticity as in Chapter III. 


” & =E6+E7+E8+(E9/3) 


ео 


.3 Bulet Weight (grains)- Wp Calculated Terms: 

_4 [Powder Charge Wet (grains)= Рс Wet of Recoiling Parts Wt (Ins) = [ 1563! 

5 Impulse (Һ-вес) = I Recoiling Mass Mr = 0.0048 

| 6 Bolt Weight (Ios) = Wb Er (in-Ios) = 946 

.7 |Extractor Weight (Ios) = We Q Term = 18.40 

2 Cocking Handle Weight (Ibs) Wc a Term = 7.08 

.9 (Spring Weight (Ibs)- Ws B Term = 0.00 

10 |Full Bolt Stroke (in) = D Отау. Constant - (Ibs-sec2/in) = g 386.4 
Bolt Dynamic Friction Coef= о 

_ Initial Spg Force on Bolt (Ibs) = Fo Calc. Recoil Time T (Sec) = 0.0211 

13 Spring Constant (Ibs/in) = Е Calc. Counter Recoil Tt (sec) = 0.0598 

14 Firing Angle (degrees) = 8 Calc. ЕРМ = 142 
13 Elasticity Coefficient = E 


Counter Counter 
Recoil Recoil 
Distance | Velocity 


(in) (шуѕес) 
0 0 
19 0.152 134 
0.00171 05 | 00 | 05 0.303 319 
21|0005| 05 | 00 | 05 | 046 | 42 | 1952 | 0.0198 | 0.455 413 
22 00034| 05 | oo | 05 | osso | -12 | 1940 | 00229 | 0506 487 
|23 00042 | 05 | 00 | 05 | 082 | -13 | 1927 | 00256 | 02758 550 
24 00051 | 05 | 00 | 05 | 0983 | -13 | 1914 | 00282 | 0910 60.5 
25 [00059 | 05 | oo | 05 [| 114 | 44 | 1901 | 00305 | 1061 654 
|26 | 0.0067 1.213 698 
|7 000% | 05 | oo | o5 [| 146 | -14 | 1872 | 0034? | 1364 | 739 
38|0004| 05 | 00 | 05 | 1617 | -15 [| 1857 | 00366 | 156 | 777 
A i nnno? fm LL ssi hh МЕ с 0а жне з. . ined Lada 043 d fot pl. e Ae ШИШ a) ЖИЕ 
M € » MData/ Recoil Distance Vs Time {Recoil Velocity Vs Time _{ Counter Recoil Distance / Вой Retu 


Ready 
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ӨӨӨ 


| =34/T10 


ER ‘Bullet Weight ese Calculated Terms: 


4 Powder Charge Wet (grains) = Рс Wgt of Recoiling Parts Wt (Ibs) = 1363 
Impulse (Ip-sec) = T rm Recoiling Mass Mr =. I 00045] 
[Bolt Weight (Ibs)= М аба) — 7/946. 
‘Extractor Weight (Ibs)= We |б Tema = | 18.40 
8 - |Cocking Handle Же (bs Мс а Term = 708 
_2_ Spring Weight RM BTem- 000 
_ 0 ЕШ Bolt Stroke (ш) = jp Grav. Constant - (Кекс E _ 3864 


11 Bolt Dynamic Friction Coef= с 
| 12 Initial Spg Force on Bolt (Ibs) = 
2 Spring Constant (sän) = = 


Calc. Recoil Time Т (Sec) = | жи 
‘Cale. Counter Recoil Tt (ве — 


iring Angle (degrees) = Calc. RPM = 
15 Elasticity Coefficient = 
16 
| Recoil | Bolt Gravity | Sumof | Recoil Recoil 
Time | Friction Loss |Retarding) Distance | Velocity 
: (sec) Force (Ъз) Forces (in) 
17! (Ibs) (hs) 
1% 00000 | 0 0 0 0 


БЕ [0 "[-0 | 9 ] n0 ро 
19|00008 | 05 00 05 | 0166 
20100017 | 05 0.0 05 | 0332 | -11 | 1964 | 00161] 0309 | 319 | 
21100025 | 05 00 05 
22 00034 | 05 | 00 55 0.660 | 42 | 1940 | 0022 | 066 | 47 | 


0.5 0.0 0.322 -13 1927 | 00256 | 015% 
05 | oo | E 0.983 -13 1914 | 0.0282 [os | @5 | 
05 o 05 L ыз | ла Б] 0.0305 


05 1302 | -14 | 1887 | 00:26 | 1213 


05 -14 | 1872 | 00347 
51 oosa 05 | 00 15 1617 -15 | 1857 
ап. 0003 LO ВАХ ВЕНЕ ЖЕ. los he ЕГІТСІЗЕ ик? жанин 
Cera 2 acoil veloc A Соцпкег Recoil Distance А Bolt 


Ready 


i 


E diu SENE 
-|MIAI Gun mm Based ( On Derived Formulas and Assuming Frictional Drag 


| 
ч 
4 


Bullet Weight (grains) ЕЕ: Calculated Terms: 

Powder Charge Wet (grains) = = Ре Wet of Recoiling Parts Wt (Ibs) = 1463. 
Impulse (№-вес) = К d а Recoiling Mass Mr = + 0.0048 

Bolt Weight (Ibs) = Wh Er (in-bs) = 94.6 

Extractor Weight (Ibs) = Q Term = 18.40 


We 
8 Cocking Handle Weight (bs) Ч/с 2.08 
_ Spring Weight (bs)* Ns. лек 9000. 
(10 Full Bolt Stroke (ш) = Б. сою) к 3364 — 
1 Bolt Dynamic Friction Coef= с : ие НИ а 
|2 (Initial Spg Force on Bolt (№5) = Ро _ Calc. Recoil Time T (Sec) = 0.0211 
| 13 Spring Constant (Ibs/in) = Е Calc. Counter Recoil Tt (sec) = 0.0598 
4 Firing Angle (dogres)= 6 Calc. RPM = | 3 742 
Е 


15| Elasticity Coefficient = 
6 


Counter 
Retarding | Distance i i i i Recoil 
i i i i Velocity 
(in/sec) 


ГҮНЕШИ ИШЕ ЕН БЕГИН ИИГЕН В О БЕГЕН БЕН ЖЕН БЕН БЕН 
сют ox {oo} 05 | om | i1 | кел | оше | 039 | 319 | 
22 
[оша os f oo fos fos | 13 | от | ош оле f so 
0983 | -13 | 1914 | 0.0282 | 0910 | 65 | 
35 | 0) 05 00 05 | 114 EETME HE ANT | ба 

еы [95 fos | 139 | 4 | 1887 Lm] [oma | 125 | es | 
14 

05 00 05 | 16 |715 

Ds sd 0.0. o 4-24 E н Ж 
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Ж 


Powder Charge Wet (аташ) = Рс 
impulse (Ib-sec) = I 

6 Вон Weight (Ibs) = Wo 
7 {Extractor Weight (Ibs) = 


D Full Bolt Stroke (in) = D 
|[ | Bolt Dynamic Friction Coef= с. 
12 Initial Spg Force on Bolt (Ibs) = Fo 


=SQRT((E12*E12)+(2*E12*D19)+(D19*D19)+(E13*E5*E5/T5)) 


Calculated Terms: 

Wet of Recoiling Parts Wt (Ibs) = 1.863 
Recoiling Mass Mr = 0.0048 
Er (in-bs) = 946 
О Tem = 18.40 
а Тези = 708 
В Term = 0.00 
Отау. Constant - (Ibs-sec2/in) = g 386.4 
Calc. Recoil Time T (Sec) = 0.0211 
Calc. Counter Recoil Tt (sec) = ..0,0598 
Calc. RPM = 742 


Gravity | Sumof | Recoil Recoil | Recoil | Counter 


Loss | Retarding} Distance | Velocity 
(Ibs) Forces (in) Change 


(sec) (invsec) 


біл) 
iere 


Counter | Counter 
Velocity | Recoil Recoil Recoil 
(avsec) Time Distance Velocity 


Wu П MR ДЙ... 
V HÀ Data / Rei Disk 
Ready 


ogol 


78 т & =(E12+(E13"E10)-D19)/E13 
| E DI Н. do 
Inputs in 


$ Bolt Weight (Ibs) = 
„1 ‘Extractor Weight (Ibs) = 
8 |Cocking Handle Weight (Ibs) 
9 ‘Spring Weight (Ibs)- 
ull Bolt Stroke (in) = 
Bolt Dynamic Friction Cosf = 
Initial Spg Force on Bolt (Is) = 
Spring Constant (Ibs/in) = 
iring Angle (degrees) = 
ticity Coefficient = 


Recoil Bolt Gravity 
Time | Friction Loss | Retarding| Distance 
| (sec) Force (Ibs) Forces (in) 

| (bs) (bs) 


0 


Calculated Terms: j 
Wet of Recoiling Parts Wt (Ibs) = 
Recoiling Mass Mr = 

Er (in-Ibs) = 

О Tem = 

а Тени = 

В Ten = 

Grav. Constant - (Ibs-sec2/in) = g 


Calc. Recoil Time T (Sec) = 


Calc. Counter Recoil Tt (sec) = 
Cale, RPM = 


Counter 


"y. 


1.863 
00048 
946 
18.40 


000 
386.4 


0.0211 
0.0598 
742 


Counter 


1952 | 0.0198 0.455 


Recoil Recoil 
Time Distance | Velocity 
(in) (in/sec) 
0 0 


413 


1,302 


1940 | 0.0229 0.606 


-14 


1927 | 0.0256 0.758 
191.44 | 0.0282 0.910 


190.1 | 0.0305 1.061 


1.460 


0.0084 0.5 


ALAAN ns 
ic € » nNData / 


Ready 


188.7 | 0.0326 1.213 
44 18 0.0347 1.364 
-1.5 18. 0.0366 1.516 


7.2 
5.7 
4 
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| =з G43* GAS ELS"ELS/E13 


D oe Se H 


Formulas and ‘Assuming ‘rictional Drag 


А в 


М1А1 Gun Analysis ased On Derived 


xul 
| 
A 
1 


2 Бан T NN Сөзіңе Tems: | uum 
4 Powder Charge Wet(gmins)- Рс Wat of Recoiling Parts Wt (Ibs) = 1.863: 
5 |hmpuse(b-se)* | I Recoiling Mass Mr = д 0.0048 
6 Bolt Weight (Ibs) = Wb Er (in-Ibs) = 946: 
1 (Extractor Weight (Ibs) = We О Term = 18.40 
-|Cocking Handle Weight (Ios) Wc а Тепа = 708 
Spring Weight (Ibs)- Ws B Tem = [ 0.00] 
{Full Bolt Stroke (in) = р Grav. Constant - (Ibs-sec2/in) = g | 3864: 
11 Bolt Dynamic FrictionCoef= о — ЖЕ 3 
12 [Initial Spg Force on Bolt (Ios) = Бо Calc. Recoil Time T (Sec) = 0.0211 
B iK Calc. Counter Recoil Tt (sec) = | 0.0598 
e Cal.RPM- — 42 
15 (Elasticity Coefficient = E 
6| 
| Recoil | Bolt Gravity | Sumof Recoil | Recoil | Counter | Counter | Counter 
| Time | Friction Loss  |Retarding| Distance | Velocity | Velocity | Recoil Recoil 
| (вес) Force (Ibs) Forces n) Change enit Time Velocity 
i (bs) (bs) (ї\вес) (sec) (авес) 


0 0 


1901 | 0.0305 1061 
1887 | 0.0326 1213 


1872 | 0.0347 


Li OLANA? nS. 
м + + эрага Re 


Ready 


Ж ЕПТІССІЗЕ БЕКІ 
Counter Recoil Distance 


04, 
ol Distance {Bolt 


Calculated Terms: 


Wat of Recoiling Parts Wt (Ibs) = 1.863 

Recoiling Mass Mr = 00048 

ЕСТУІ 946 

( О Tem = 18.40 

'ocking Handle Weight (Ibs) Wc а Tem = 708 

ring Weight (Ibs)= Ws B Tenn = 0.00 
Grav. Constant - (Ibs-sec2/in) = g 3864 — 

Cale. Recoil Time Т (Sec) = 
Calc. Counter Recoil Tt (sec) = 0.0598 


Calc. RPM = 742 


[ k ; | 0.152 
8m 1964 | 00161 | 0303 319 
1952 | 00198 | 0455 

- 0.606 
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лз x Ж -(АТАМ((Е10-18)“(5ОВТ(-1%Е10%Е10--2%78%Е10-510)((Е10“Е10-2%78%Е10-19))))-АТАМ(78/ 
LB | € 1. B | E J9'SORTU9)SQRTQS/E13)*-1 
Analysis Based On Derived Formulie as ээ aane, x aac tra коки —— 
ullet Weight (grains) Wp Calculated Terms: 
wder Charge Wet (grains) = Рс Wet of Recoiling Parts Wt (Ibs) = 1863 
I Recoiling Mass Mr = 0.0048 
Wb Er (in-Ibs) = 946 
Extractor Weight (Ibs) = We О Term = 18.40 
Cocking Handle Weight (Ibs) Wc aTerm= 7.08 
Spring Weight (Ibs)= Ws B Term = 0.00 
Full Bolt Stroke (in) = D Отау. Constant - (Ibs-sec2/in) = g 386.4 
Bolt Dynamic Friction Coef= ос 
Initial Spg Force on Bolt (Ibs) = Бо Calc. Recoil Time T (Sec) = 00211 
Spring Constant (віп) = Е Cale. Counter Recoil Tt (sec) = 
Firing Angle (degrees) = в Сар RPM = 742 
Elasticity Coefficient = E 


Recoil Bolt Gravity | Sumof | Recoil Recoil | Recoil | Counter | Counter | Counter 
; Time |Friction Loss |Retarding| Distance | Velocity Recoil Recoil Recoil 
| (sec) Force (bs) Forces (in) Change Time Distance | Velocity 
(los) (hs) (inlsec) (sec) (in) (in/sec) 
0.0000 0 0 0 0 0 0 0 0 
0.0008 0.5 0.0 0.5 0.166 197.5 0.0113 0.152 134 
0.0017 0.5 00 05 0.332 -11 0.0161 0303 319 
0.0025 0.5 00 0.5 0.496 -12 0.0198 || 0.455 413 
| 0.0034 0.5 00 0.5 0.660 -12 00229 | 0606 487 
| 0.5 00 0.5 0822 | -13 550 
0.0051 0.983 -13 60.5 
0.0059 1143 | -14 1764 | 
1.302 -14 693 
1460 | -14 139 
-15 713 
| si 
Ready 
ooo 


J14 ” Ж =60/(712+713) 


2.22. 


Bullet Weight (grains)= Wp 6 Calculated Terms: 
jPowder Charge Wet (grains)= Рс 58 Wet of Recoiling Parts Wt (Ibs) = 1.863 
‘Impulse (Ib-sec) = I 0.955 Recoiling Mass Mr = 0.0048 
|Во Weight (Ibs) = We 1369 Er (in-s) = 946 
Extractor Weight (Ibs) = We 00124 О Tem = 18.40 
Cocking Handle Weight (bs) — Wc 0872 а Тема = 108 
‘Spring Weight (Ibs)- Ws . 0.03 В Ten = 0.00 
Full Bolt Stroke (in) = D 3390 Grav. Constant - (Ios-sec2/in) = g 386.4 
olt Dynamic Friction Соеѓ= с 0.250 
12 Initial Spg Force on Bolt (bs) = Fo 570 Calc. Recoil Time Т (Sec) = 0.0211 
iSpring Constant (Ios/in) = K 159 Calc. Counter Recoil T1 (sec) = 0.0598 
14 Firing Angle (degrees) = E В Сар. RPM = 
15 Elasticity Coefficient = E 000 


Recoil | Bolt Gravity | Sumof | Recoil Recoil | Recoil | Counter 
Time | Friction Loss Retarding| Distance | Velocity | Velocity | Recoil 
| (вес) Force (Ibs) Forces (n) Change | (in/sec) Time 


(bs) (Ibs) (in/sec) (sec) 
10001 o | o | 0 0 0 0 0 
[ 0.5 00 0.5 0.166 1975 1975 | 0.0113 0.152 134 
1 0.0017 0.5 00 0.5 0.332 -1.1 1964 | 0.0161 0.303 319 


| 00025] 05 0.0 0.5 0.496 1.2 1952 | 00198 | 0455 413 
0.5 00 0.5 0.660 0.0229 0.606 


,00042| 05 00 05 | 082 ME EET CA 

10.0051 | 05 00 05 [ 0983 

25 00059 | 05 00 05 1143 654 

[26 | 00067 00 05 698 
05 


27 0.0076 0.0 0.5 1.460 -14 1872 | 0.0347 1.364 739 
28 | 0.0084 00 0.5 1617 15 1857 | 0.0366 1.516 713 
Au 01009: 1 Шүлен 1242. AARS. ёё 

ОС рака RE cit Rec Eur 


A Cox 
Ready 
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е 22 


| — Terms: | | | 
Wet of Recoiling Parts Wt (bs) = _ 1863: 
‚Весойшр Mass № Mr= a 0,0048 | 


Bullet Wei (grains)= 
| Powder Charge Wet (grains) = 
Irapulse (Io-sec) = 


Bolt Weight (Ios) = .946; 
Extractor Weight (Ibs) = 18.40 
{Cocking Handle Weight (Ibs) 3208. 
Spring Weight (Ibs}= 0.00 i 
Full Bolt Stroke (in) = 3864 
Bolt Dynamic Friction Coef = р 
12 Initial Spg Force on Bolt (bs) = 0.0211 
13 Spring Constant (Ibs/n) - 0.0598. 
14 Firing Angle (degrees) = 742 


Recoil Recoil 
Velocity | Velocity | Recoil Recoil Recoil 
Change | (імібес) Time Distance | Velocity 
(ї\вес) ї (in/sec) 


[3 |... ГИ ч 
0.166 197.5 | 1975 | 00113 | 0.152 134 

05 0.332 -l1 1964 | 00161 0.303 
1952 | 00198 | 0455 413 


05 [| 082 | -13 | 1927 | 00256 | 0758 | 50 | 
1914 | 00282 | 0910 60.5 
0.0305 | 1061 654 
05 


3 1301 |— 15 200285. "кия ЕСТІЛЕ 
Беча Е Sick Counter Recoil Distance E Bolt Returr 


a €» nA Data CF 


Ready 


B19 E = cO ЕТ Иза) 


2 
|3 Bullet Weight (grains)= Wp Calculated 1 Terms: РИЧЕ 
|. 4 “Powder Charge Wet (grains)= (Рс Wgt of Recoiling Parts Wt (63) = ті 2.1462 
= шрше (Ib-sec) = І ‘Recoiling Mass Mr = 0.0048 
6 Bolt Weight (Ibs) = ‘Er (in-bbs) = j 7 946 
7 Extractor Weight (bs) = QTem= | T RA 
8 Cocking Handle Weight (Ibs) aTem= 708 
9 Spring Weight (Ibs)- iB Tenn = 0.00 


10 Full Bolt Stroke (in) = 


‘Grey, Constant - (Ibs-seo2/in)= g | 3864 
11 [Bolt Dynamic Friction Coef = 


12 Initial Spg Force on Bolt (Ibs) = ^ Сас. Recoil Time T (Sec) = 00211, 
i Spring Constant (зш) = ‘Calc. Counter Recoil Tt (sec) = 0.0598 
14 Firing Angle (degrees) = ‘Cale. RPM = | 742 


Elasticity Coefficient = 


Counter 
Velocity i i i Recoil 
Change i i i Velocity 
L——L d i (in/sec) 


0 
E ERE "ur ier mc 
1964 | 0.0161 0303 | 319 | 


| mm E 

[33 0059| 05 | 09 | 05 | 114 | 14 | 1901 | 00305 | 109 | 654 

[26 | 0.0067 азоо T os p isaf 44 | 1897 [0096 | 128 | 698 
27 0.006 | 05 | 00 | 05 | ШЕТШ ШЕТШ [uei [ome [134 | n9 — 

2 one 5 т 33 Tn 35 87 T9 ЕТ 717 

PERET zr ire 


R ка 
се ынаа дес Detare VE Tm 
Ready | 
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C19 - Ж —HUSIN(ELI4'3.1415/180) 
AU B з B LE SH d СЕ 
МІЛІ Gun Analysis Based On Derived Formulas and Assuming Frictional Drag . Inputs in Grey 
ullet Weight (grains) Wp. Calculated Terms: 
owder Charge Wet (grains) = Рс Wet of Recoiling Parts Wt (Ibs) = 1,863 
repulse (Ib-sec) = I Recoiling Mass Mr = 0.0048 
‘Bolt Weight (Ibs) = Wb Er (in-Ibs) = 946 
Extractor Weight (Ios) = We О Tenn = . "e 18.40 
3 Cocking Handle Weight (lbs) We ‘аТепа = 708 
| 9 Spring Weight (Ibs)= Ws B Tenn = 0.00 
"ull Bolt Stroke (in) = D Grav. Constant - (Ibs-sec2/in) = g 386.4 
olt Dynamic Friction Coef= т i 
nitial Spg Force on Bolt (Ibs) = Во Calc. Recoil Time T (Sec) = 00211: 
43 (Spring Constant (Ihs/in) = K ‘Cale. Counter Recoil Tt (sec) = 00598: 
14 Firing Angle (degrees) = i8 бар RPM = _ 22142 
dd pai Е 
Bolt Gravity | Sumof | Recoil Recoil Counter 
Friction Loss | Retarding] Distance | Velocity Recoil 
Force (bs) Forces (ш) Change Velocity 


Bolt Gravity | Sumof | Recoil Recoil 
Friction Loss Retarding| Distance | Velocity 
Force (Ibs) Forces (ш) Change 
(5) (bs) (звес) 
0 0 0 0 0 
0.5 0.0 0.5 E 
0.5 00 05 0.332 -11 
21 0.0025 0,5 0.0 0.5 0.496 -12 


22 00034 


(in/sec) 


Calculated Terms: 
Wet of Recoiling Parts Wt (Ibs) = 1.863 
;Recoiling Mass Му =, Ls 0.0048 
Er (in-Ibs) = 946 
QTem- “18.40 
а Term = 7.08 
В Тена = _ | 0.00 
Отау. Constant - (Ibs-sec2/in) = g 386.4 
Calc. Recoil Time T (Sec) = 0.0211 
Cale. Counter Recoil Tt (sec) = .. 0.0598 
Gale, REM = 0000 70 
Counter 
Velocity | Recoil Recoil 
i Velocity 
(in/sec) 
0 


1952 | 0.0198 413 
0.606 487 


1927 | 0.0256 0.758 550 
1914 | 0.0282 0.910 60.5 


190.1 | 0.0305 1.061 654 
188.7 | 0.0326 x ; 
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(шелін Мы - 


"© Тепп= 1840 — 
We а Тете SO: 
Ws BTem= 0.00. 
D Grav. Constant - (Ibs-sec2fin) = g 386.4 


Bolt Dynamic Friction Coef= с 
{Initial Spg Force on Bolt (bs) = Ро 


Recoil Time T (Sec) = 0.0211 
13 Spring Constant (sin) = K 2 [0598 _ 
14 Firing Angle (degrees) = 8 742 
Elasticity Coefficient = E 
Bolt Gravity | Sumof | Recoil Counter 
Friction Loss  |Reterding| Distance Recoil 
Force (Ibs) Forces (ш) Velocity H 
(bs) (bs) (invsec) | 


J 0 0 0 
Foo [33-1 о роз ШК oe E ШЗ 0.152 134 
00017 | 05 | 00 | 05 [ 033 | -11 | 1964 | 00181 | 0303 319 
i [os oo fos fom ia шун 00198 | 0455 413 


05 | 00 | 05 | 
| 05 00 05 шіли = 3 La 7 [00256 | 0158 350 
0.5 00 0.5 0.983 13 ar 0.0282 | 0910 60.5 
05 00 05 1.143 -14 190.1 | 0.0305 | 1061 654 
05 0.0 0.5 1302 14 1887 | 0.0326 | 1.213 698 
05 0.0 03 1.460 -14 1872 | 00347 | 1364 739 | 
021 09 | os | 1517 | Ler. 15 1857 | 0.0366 1316. 77 


ОЙ isa. Rec vec Vine ле бе Corte sci оваке HU 


-($7: ИИ -$E$12-D19)/$E$13 


F19 А 
аве IDEE 


4 


Wp _ Calculated Terms: . 
5. Powder Charge Wet (grains)= Рс ‘Wet of Recoiling Parts Wt (Ibs) = =| 1863. 
“Impulse (Ib-sec) = I Recoiling Mass Mr = 0.0048) 
Bolt Weight (Ibs) = Wo Er (in-bbs) = _ | 2227946 
Extractor Weight (Ibs) = We О Tenn = 
18 Cocking Handle Weight (Ibs) We аТепа= | 
9 (Spring Weight (Ibs)= Ws B Term = 


__ Gray, Constant - (bs-sec2in) = g 


‘Initial Spg Force on Bolt (Ibs) Calc. Recoil Time T (Sec) = i 0.0211 
B spi Constant (Ibs/in) = K Calc. Counter Recoil Tt (sec) = 0.0598; 
14. 4 Firing Angle (degrees) = e Calc, RPM = 742. 
15 Elasticity Coefficient = E 


fof гоо РЕ ӘСЕРІ 2 
[000g | 05 | oo | 05 | 0165 | 1975 | 1975 | 00113 | 0152 
0.332 == 1964 | 00161 | 0303 
ШЕГЕН 
22 0 0042 


[ os | oo | 

| 05 | o0 | 

os f on fos foso 12 | вао Гошо озю | ет | 

051 00 | 05 | 
24 00051 EE ZEE тюш шоо EE Е 
[25 0059 | 03 | 00 | 03 [118 | 14 | 1901 | 00305 | 1061 654 
26 0067 os f os оз [1m [ 44 | пат оде] i38 | ӨЗ | 


21 00076 [os | os f os та] ча | 1872 | 00347 | 1364 
28 0. EOS pe 0.0366 


marcam IK al 
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G19 - Ж =F19+G18 
: P E Rope Hol 1 | 3 
MIA] Gun Analysis Based On Derived Formulas and Assuming Frictional Drag Inputs in Grey 
вам Weight (grains) Wp Calculated Terms: 
Powder Charge Wet (grains) = Рс Wet of Recoiling Parts Wt (Ibs) = 1.863 
impulse (b-sec) = I ;Recoiling Mass Mr = 0.0048 
(Вон Weight (Ibs) = Wb Еу (in-bs) = 946 
[Extractor Weight (Ibs) = We О Tem = 18.40 
| ocking Handle Weight (Ibs) Wc а Тема = 708 
(Spring Weight (bs)- Ws `В Tem = 0.00 
| Full Bolt Stroke (Gin) = D Gray. Constant - (Ibs-sec2/in) = g 386.4 
5 
Cale. Recoil Tire T (Sec) = 0.0211 
Calc. Counter Recoil Tt (sec) = 0.0598 


Cale, RPM = кк ИЕ 


Recoil | Recoil | Counter | Counter | Counter 
Velocity | Velocity | Recoil Recoil Recoil 
Change | (sec) | Time Distance | Velocity 
(вес) =a LX Бла 


0 0 
5 101975 | 
12 
-3 | 1927 
13 
14 | 1901 
14 | 1887 
14 | 1872 
45 | 1857 

қ Rakes 6g. қ 


s 


t -((АТ/ oe ыны А Аы ыы *19-87$9)))- 
ATAN($7$8/$7$9 S QR T($7$9)))* SORTGISS/ /$E$13)*- 


E алох алде чана AX OA XA AER Li €—— 
Calculated Terms: 
Wet of Recoiling Parts Wt (Ibs) = 1863 
Recoiling Mass Mr = 0.0048 
Er (in-bs) = 3 946 
С Term= 18.40 
aTem= 708 
ВТепа- 000 
Отау. Constant - (Ibs-sec2/in) = g 386.4 
Initial Spg Force on Bolt (bs) Fo Calc. Recoil Time T (Sec) = 0.0211 
Spring Constant (рейін) = K Calc. Counter Recoil Tt (sec) = 0.0598 
Firing Angle (degrees) = 8 баш. RPM = К 742 
Elasticity Coefficient = E 
i Recoil | Bolt Gravity | Sumof | Recoil Recoil | Recoil | Counter | Counter | Counter 


i Time | Friction Loss | Retarding| Distance | Velocity | Velocity | Recoil Recoil Recoil 
| (sec) Force (bs) Forces (ш) Change | (інвес) Time Distance Velocity 


(lbs) (Ibs) (in/sec) (sec) (ш) (сес) 
0 0 0 0 0 0 0 0 0 | 
1g | 0.0008 05 00 0.5 0.166 1 197.5 197,5 0.0113 0152 | 134 
0 0.0017 | 0.332 -14 1964 | 00161 0.303 319 
-12 1952 0.0198 0.455 A3 
-12 194.0 | 00229 0.606 487 
-13 1927 | 0.0256 0.758 550 


60.5 


1914 | 00282 0.910 
190.1 | 0.0305 
0.0326 
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Power Chae йр (pid — i: — 
e Loos von Reading | 70004 


ring Weight(bs)- | 

Full Bolt Stroke (in)= ——— 

Bolt Dynamic Friction Coef= о. MC MN CM "nn 
Initial Spg Force on Bolt (Ibs) = | . __ Cale. Recoil Time T (Sec) = 

| Spring Constant (Ibs/in) = EN eun (Calc, Counter Recoil Tt (sec) =. 

t Firing Angle (degrees) 7,9... (ба RPM S 0 
|15 Elasticity Coefficient = 02 | ) { 


Counter | Counter 
Recoil Recoil 
Distance | Velocity 

(i/sec) 


(БЕС Tq ы. D -] 
| 05 | 0232 | -11 [| 1964 [|00161] 0303 | 
| 05 | 060 | 42 | 1940 | 0: | 


| 05 | 1143 | 44 | 1901 | 
o | 05 | 130 | 44 | 1887 | 
| 00 | 05 | 146 | -14 | 1872 | 
|..00. | 05 ] iem | -15 TJ i857 | 
FT CINE IIT CON 1.5 184 


61 
eo 


-(I19-118)(H19-HI18) 


Ша! Spg Force on Bolt (Ibs) = 
Spring Constant (Ibs/im) = 
Firing Angle (degrees) = 
sticity Coefficient = 


Recoil | Bolt Gravity | Sumof | Recoil Recoil | Recoil | Counter | Counter | Counter 
Time | Friction Loss |Retarding| Distance | Velocity | Velocity | Recoil Recoil Recoil 

(sec) Force (bs) Forces (in) Change | (імбес) | Time Distance | Velocity 

(bs) (bs) (шузес) (n) (дивес) 


00000 | 0 0 0 0 gu drum ыш р. ш 
Jooo] os | 00 | os | 016 | 1975 | 1975 | 0013 | 0152 | 134 | 
! 00017 | 05 00 0.5 0.332 1964 | 00161 0303 | 319 | 
1 0.0025 | 05 00 0.5 0.496 0.0198 0.455 43 | 
00034] 05 0.0 0.5 0660 | -12 | 1940 | 0.0229 | 066 | 4&7 | 
00 0.5 0.822 -13 1927 | 00256 | 0.758 

| 05 | oo | 05 [| 0983 | 43 [| 1914 | 00282 | 0910 | 65 | 
05 | 00 | 05 | 114 | -14 | 1901 | 0025 | 1061 | 654 | 
698 
| 05 | 00 | 05 | 140 | ла [| 1872 | 00347 | 1364 | 739 
05 00 0.5 7:3 

t MNT m 


m иктиги и 
Bolt Returr 


336 


A20 < & =J12/25+A19 
ШЕ DATUR IUS [B [О eo ee a ТЕ 
МІЛІ Gun Inputs in Grey 

Calculated Terms: 

Wgt of Recoiling Parts Wt (Ibs) = 1863 
Recoiling Mass Mr = 0.0048 
Er (in-bs) = 946 
О Tem = 18.40 
а Тепа = 708 
В Tem = 0.00 
Gray. Constant - (Ibs-sec2/in) = g 386.4 
Calc. Recoil Time T (Sec) = 0.0211 
Calc. Counter Recoil Tt (sec) = 0.0598 
Calc. RPM = 242 


| Recoil Bolt Gravity | Sumof | Recoil Recoil | Recoil | Counter | Counter | Counter 
| Time | Friction Loss  |Retarding| Distance | Velocity | Velocity | Recoil Recoil Recoil 
| (sec) Force (Ibs) Forces (in) Change | (i/sec) | Time Distance | Velocity 


(Ios) (bs) (it/sec) (sec) (ш) (it/sec) 
0 0 0 0 L 0 0 0 0 0 
0.5 00 0.5 0.166 197.5 1975 | 00113 0.152 134 


| 05 00 0.5 0.332 0.303 319 
[05 | oo | 05 0.496 -12 1952 | 0.0198 413 
0.5 0.660 -12 1940 | 0.0229 | 0606 487 
0.5 00 0.5 0822 -13 1927 | 00256 | 0.758 550 
05 00 05 | 0983 
05 00 0.5 1.143 
0.5 0.0 0.5 1.302 
0.5 0.0 0.5 1.460 1.364 739 


0.0366 1.516 713 
69. 


C19 
Assuming Frictional Drag Inputs in! 

Calculated Terms: 
Wet of Recoiling Parts Wt (Ibs) = 1.863 
Recoiling Mass Mr = 0.0048 
Er (in-bs) = 946 
О Term = 18.40 
aTem- — 708 
В Temm = 0.00 
fy Grav. Constant - (Ibs-sec2/in) = g 386.4 

olt Dynamic Friction Coef = 2 
nitial Spg Force оп Bolt (№3) = Fo 55 Calc. Recoil Time T (Sec) - 0.0211 
ring Constant (Ibs/in) = K 19 Calc. Counter Recoil Tt (sec) = 0.0598 
i e 220% Calc. RPM = 742 
E 000 


Gravity T Sumof | Recoil Recoi | Recoi | Counter | Counter | Counter 
Loss  |Retarding| Distance | Velocity | Velocity | Recoil Recoil Recoil 
(Ibs) Forces (in) Change | (sec) | Time Distance | Velocity 

(lbs) (itvsec) (sec) (in) (in/sec) 


0 0 0 p jns] ЙЕ -g 0 
1 р 5 | 00 0.5 0.166 197.5 0.152 134 
20 [000171 o5 | 00 ] o5 | 032 | -1 | 1964 | 00161 | 0303 319 

00 

00 

00 

00 

00 


|1 00025 | 05 05 1952 | 00198 | 0455 413 
22| 00034 | 05 0.5 0.660 1940 | 0.0229 | 0.606 487 


0.822 -13 1927 | 00256 | 0.758 550 
0.983 -13 1914 | 0.0282 | 0910 605 
-14 | 1901 | 00305 1.061 654 
-14 | 1827 | 00326 1213 698 
-14 | 1872 | 0.0347 1364 739 


1.516 TM 


100042 | 05 
24 00051 | 05 
| 0.0059 


0.5 


| 
| 
05 | 
| 
| 


за попаз | ns 
мез > \ Data { 


Ready 
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=(E20-E19)/(A20-A19)-G19 


4 Powder Charge Wet (grains) = 
E Impulse (Io-sec) = 


| 7 Extractor Weight (Ibs) = 
8 Cocking Handle Weight (Ibs) 

9 Spring Weight (Ibs)- 

10 | Full Bolt Stroke (in) = 

‘Bolt | Dynamic Friction Coef = = i 

12 тінін! Spg Force on Bolt (Ibs) = | 

13. Spring Constant (Ibs/in) = 

14] ‘Firing Angle (degrees) = 

15 Elasticity Coefficient = — 


Calc. Recoil Time T (Sec) = _| 00211: 
‘Calc. Counter Recoil Tt (sec) = | ate 0.0598 
(Cale. RPM = 0| ccs MB 


a aa 
19 00008 ии Ги ГЕЗ; 91 
20] отот ТЕ ]—88 1-85 НЕЕ ШЕТЕН вз гоша | 038 БЕТІН 
ІШ 00025 [05 | 00 | 95 | пає | 12 | 1952 [ооо | 0455 | 413 | 
2! 00034 оз f on f os | oso | i2 fian | onze | oe a1 — 
3 000021 05 | об | 05 [082 | -13 | 1927 | 00256 | 0758 | 550 | 
|24 00011 05 | об | 05 [0983 | 43 | 1914 | 0.0282 | 090 | 65 | 

25 | 00059 os БЕСІ fos [11e ШЕТ | mer omes | ша | $4 | 
25 00067] 05 | 00 | 05 | 1302 | ла [| 1387 | 00326 | 1213 | 68 | 
27 00076 os f oo f os ШҮ ПШ ШЕТШЕ ШЕШ pone | 134 | 89 — 
28 | 0.0084 ff ee ам. ee ee 1.11. 


2A. ALANA ie siis ТИ TK TER 
«€ Y nA Data Со C 


5: 


1 ATAN($7$8/$37$9* SORT($7$9)) SOR T($7$5/ € * d 
Шла Gua Analysts Based бар кыша кыы aa и me me ала» 


Calculated Terms: i 
Wat of Recoiling Parts Wt (Ibs) = 1363 
Recoiling Mass Mr =. 0.0048 
‘Er (in-bbs) = i. 1946 
|7 Extractor Weight (Ibs) = We О Те = — . ы 18.40 
‘Cocking Handle Weight (bs) Ус aTerm= i 708 
[9 Spring Weight (bs)= Ws BTem= HEN M 
10 | Full Bolt Stroke (in) = D бту. Constant - (Ibs-secafin)=g 386.4 
|Í Вон Dynamic Friction Coef= с i E i 
Initial Spg Force on Bolt (№5) = Fo ‘Cale. Recoil Time T (Sec) = 2200211 
} Spring Constant (Ies/in) = K Сек, Counter Recoil Tt (sec) = 0.0598 
SS Ee в “Cale RPM: = H 742 i 
E | р 


Counter 
Recoil 
Velocity 
(ішбес) 


ES 196.4 [00161 | 
| 0.0025 | ги 1952 | 00198 | 


2. : 
А оште EM 00 05 EI EEIME E 0034] | 1364 
18р. — Сү? 138 


-((ATAN((D1-$7$8) (SOR T(-1 *D1*D.142*$7$8*D.1--$7$9) (121*D.1-2*$7$8*D21-$759)))- 
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This book was written to interest the reader in the simplicity and the hidden complexity that 


gun designs exhibit and prompt the imagination of the reader to investigate the field of firearms 


design further. Reading this book will give the reader: 


Three ways to calculate the round per minute(RPM) firing level of a .45 caliber submachine 
gun using the M1A1 Thompson Submachine gun as the sample firearm. 

Provide two sample computer simulations using Excel to allow the reader to experiment 
with different .45 caliber sub-machine gun design conditions. 

The full technical data package of a reverse engineered MIA1 Thompson Submachine gun 
as individual operation process sheets showing the dimensions for each cut. 

The analysis and sample calculations to design an oval magazine spring. 

The explanation, with illustrations, of how the Thompson submachine gun operates. 


This book is unique in that it exposes the engineering that goes behind a gun design project. 
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